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PKEEACE. 


Tins volume is the fust of a short senes in which it is proposed to describe the 
cultivated pioducts of these Provinces, and to tuinish in a convenient form all the 
information on the subject that is likelj' to he wanted cither hy the student of Indian 
agriculture, or hy the administrative officers of Government. It was originally 
intended to take its place as Part IV. of a sciies of works of reference puhhshed hy 
this Depaitment, of which the following numbers have already appeared. — 

I. Gums and Resins. 

II. Economic hriuoialogy of the Himalayas. 

III. Eyes and Tans. 

V. A^egetables and Fruits. 

Of these all but the third were written hy Mr, E. T. Atkinson, C.S., who when he left 
these Provrnces, bequeathed to the Ecpaitment a large collection of notes, which has 
been used hy Mr. Eullor in putting together these Papers. By far the greater part, 
however, of the present work has been compiled from the lepoits of Settlement officers 
and other Government records, or, as far as it deals with agriculture, practical or 
scientific, contributed hy the author horn the c.vperience he has gained in managing 
the Cawnporo Experimental Farm, and the knowledge acquired in tours over the 
greater part of the Provinces. 

For the purely botanical notices which form the first paragraph of each paper, the 
botanical determrnation of each plant figured, the selection of suitable specimens, and 
the general supervisron of the plates both while they wore in the Eianghtsman’s hands, 
and while they wore passing through the Press, it is indebted to Mr. Dutlrie, the 
Superintendent of the Botanical Gardens at Saliriranpui. The pictures are by Mr. 
II. jroiinusji, a Parsec artist, who was imported hy Mr. Buck in 1878 from the Bom- 
haj' School of Art, The rest is hy Mr. Fuller. 

He is behoved to bo the iiisL who has attempted to give a comprehensive view 
of the agriculture of these Provinces, and if the extent of area, the differences of custom 
and natural conditions, and the variety and complexity of the subjects forbid the 
expectation that the treatment has been quite exhaustive, it is hoped that the omissions 
are unimportant, and that serious mistakes have been avoided. 


W. C, BENETT. 
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The following biicf sumnioiy of tho loading facts, -wliich aie of gencrnl application to tlie Agri- 
cnlturo of tlic^o Pro’vinccs, is merely gl^on in order to pi event iinnccessaiy iccapitulation in tlio 
crop accounts, and tho infoiination ^YIuch it contains has no pictcnsions to he considered very full or 
ill any way cxhau=tivo. 

The total area of the jr.-lY. Provinces and Oudh is nearly 68 million acres, of which only SfL 
million ncies aie undci cultiiation Of tho nncultivatcd aica, 15 niillioii acres, or 14 pci cent., are 
icturncd ns cnltivahle, and the ictnaindor absolutely harien. Details of tlic aiea comprised nitliiu 
each Ecieiuic Di\i5ion of tlio hf.-lY. Provinces and tlio Piovinco of Oiidli arc given below . — 
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The laigo ainouiiL of uncnltn’able land in the Kumaim Dnision lesnlfs fiom its including but 
little flat country, and being almost entirely confined to flic langcs of ilie Iliinalnyns. 

The land rcicnno annually collected by Government amounts to Es. 5,70,94,121, nhicli is in- 
ci cased by certain additional cesses to E^- 6,57,35,362. This falls at tlie lato of Ec 1 9 per culti- 
vated acio, or Ee. 13 per cultivated and cultivable acre. The following tabic sliovs (he re venno 
Div ision by Div isiori ; — 
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The icntal may ho assumed to ho double tho revenue plus cos'^c^ ; its amount is not even ap- 
proximately ascertainable, smec a largo propoition of tho cultivators are also landholders, and heuco 
pay no actual lont. 

The total population of tlie N.-5AT Erovinccs and Oudh as ivturncd by the census of 1881 was 
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41 milhoiiE, 30* jnillious of \\lncli (or GS pci cent.) dcriio their lii’ing directly from the sod. Out 
of thc=c 30 millions, 15 millions nre iciiinicd ns nciiicly occupied in the cnpncity of lamlholdcr, tenant 
or Inbourer in the followng proportions, figures under hundreds being roprosonted by cypiicrs • — 


Landhcldcrs — 

Tifnlc, 

•f Female, 

... 

9,77,000 

2,18,900 



Total, 

1 1, DC, 800 := 7 per cent. 

ITfiJaidi — 

Male, 

•f Female, 

• •• « »« 

7G, ■18,000 

29, 1-1, COO 



Total, 

... 1,Oj,G 2,COO = 70 per cent. 

Zalcuicrs, in pcrnin-'^ Ill.ale, 
nont cinploj— J t Fcninle, 

... 

8, 81, .000 

1,91,500 



Total, 

... 10,25,800 = C per cent. 

Znhourers, in occa 
Eionnl employ — 

1 Male, 

/ 1 Female, 

••• 

9,08,900 

11,60,800 




21,10,700 = 1 1 per cent 



Total Inbourcrs, 

... .81, 15, 500 = 20 per cent. 


The po 2 iidation of these Proiinccs i? denser Ihnii tbnt of tiny European country, and Mere it not 
possible tliat somo portions of Clnnn may be shll clo=er crondwl ivith humanity, it might bo confi- 
dently dcscnbeil as sharing with that of the Iiowcr Proiinccs of Bengal tho distmehon of being the 
densest in the avorld. The numher of persons to each square mile of area is 415, and if the lull 
districts of Kuuinun bo included, tho figure is increased to 157. Excluding all uncultisatcd land, 
the imuihor of persons supported hy each square mile of tillage reaches the enormous figure of 808, 
and this too although the urban population does not amount to 10 jier cent, of the total. Thcio aro 
considorahlc diflbrences hctasccn tho density of population m tlio a.irious jiarts of the Proamccs, 
ns aicll as in tho proportion in yhich furhan population stands to rural, ns is indicated hj the 
folloynng table : — 
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The deii'ity of jiopulation m the Allaliahad PiMsioa yould he eaen larger per cullisatcd mde 
than that of the Benaics Diiiiion yore not its limits extended to the Bundidkband Di^tnets oi Banda 
and Ilamirjuir, aabicb aro gcograjiliic.ally distinct from the rest of its area The lact that tho ciilti- 
aatod area of the Iliuial.ay.m hill tnict sujiporls a laigcr pojnilation thin tint of any other jiorlion 
of the Proa inces i~ .it first sight surprising, hut mdientes lios', clo'cly deusitN of pnjuil it ion is connect- 


* Oblnmcil b> c'llcolation onljy, mice means oC li\elili(KKl oiil) taken rote of lu ca^c of persons engaged in fon’c 
occupnlion nnd not in ci'c of Ibcir fniniljcs 

■f In tlicir own right, \m\cs merely ns •inch nre not inclndc-d 

“ Urlmn popiilnlinn jnchulcs the JDhf.bitnnls of nil tOTVJis coii?istin^ of n ronliur.ons £ron]i of Inildjpgs nillj n popuh- 
tiou of 5,000 souls nud upnnrds. 



INTRODUCTION. 

cd certainty of rainfall.'* This considciation is also of acsislauco in accounting for the increase 
of population as one goes castuaids, even although concurrently with a diminution in the piopoition 
of tint portion of it vhich seeks its livelihood in ti.ado and manufacture. 

The most important class of the community fiom an agidcultural point of view is of couiso the 
tenantry. Without touching on the complicated subject of laud tenures, the cultivator^ of the Pio- 
vmccs may he bioadly classified according ns they hold their laud under a right of occupancy at a 
fail lent, or arc hablo to bo ejected at the pleasure of their landlord. The percentage of area hold 
m occupancy right in 29 out of the 30 temporarily settled N.-W. Prordnees Districts is shoun by 
Divisions below. t Tho figures have been calculated fiom the agricultural returns foi 1879-80 • 
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Anothci important considciation in estimating tho prospeiity of tho cultivating cla=ses is the 
average of lioldiitg. To ascertain this is a task of some difficiiltj-, the only loliahle soiuco of 

information being Scttloinont ofiiccr’.s pargaua icnt-ratc ropoit«, which do not m every case contain 
tho roquiiod .statistics of the cultivating population. The subjoined table epitomizes tho result 
of compiling all available information on this subject, and tho difloicnccs wliich nio brought out 
appear the more strilciug if tho Districts for which figures arc procurable are classed according to 
geographical position. 


Average nxwibcr of acics jicr 
holding — 

Upper Doiib 
Districts of 
SnliArnnpnr, 
MutAftaningar 
Meerut, 
Bulfindslmhr 
nod Alignrli | 

Middle Do'll) 
Di'dricts of 
Mnltra, Agrn, 
Dtnh nnd 
^Ininpnri. 

Dower no.tb 
Di«tne(s of 
J'nnitlnbnil, 
Caunporc anil 
I'ntcbpur. 

Tmii-J-GlifiEra 
Dis(ncl‘? of 
Basil and 
Gomklipnr. 

Jtolnlklmnd 
Districts of 
Bijnor, 
^^olftdal)nll, 
BnrevU} , 
Dilibliit, 
Shilijnliiinpm 
and liudaiUi 

Bunilelkfinnd 
Districli of 
Jnlaiin, 
Ilnmirpur and 
Banda. 
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The decrease in size of holdings fiom west to ca=;t is icry striking, and to indicate how natiii- 
nlly the diflcicnt Districts fill into tho classification wdiich has been adojitcd, I cite below tho aiciago 
aica of occupancy holdings in a few of them : — 


In (Tic Apjicr DedS. 

la. rTic Middle Dod5 

In the Lcn-cr Doul, 

TvIiiznlTarnngnr, 

7'1 

Etah, ... C-G 

Fnriikhabad, ... 3-G 

Eulandbhnlir, ... 

0 8 

Moinpwn, ... 4.3 

CavrnpoTc, ... 3 7 

Aligarh, 

9 5 




It is ndmiltc'd that beyond doubt tho cultivating classes of the Meerut Division aio the most pro":- 


* An nbundnnt ilcninml for Inlintir, and (lie ilifllctiUj of cxtcniliiifi cnltuntion arc ennenrrent cnuscs — IV C B. 
t In OiiJIi occiiiinncj tcnnnts nro onlj 1 per cent, niul nrc ilrnv. ii csclinivelj from cx-proprictnrj clashes — IV C. B 
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Sensons, 


pcious in tLc Province'', and tlie large "iize of liolding? there would seem to hear a significant 
relation to this. Density of population would he expected to furnish an explanation of these differ- 
ences in the area of holdings, hut it is \cry far from supplying a complete answer to the rpiestion. 
The diffcienco between the holdings of Bnndelkhand and the trans-Ghiigra Districts is nndoiihtedly 
coincident nith a great difference rn population, hnt no satisfactoiy reason can he discovered from 
this soui ce for tho differences m the holdings of the Upper, Middle and Lov cr Doiib and Eohdkhand. 
The proportion of urban to iiiral population furnishes some clue in this case, being, as a rule, greater 
in Distiicts vhcrc tho area of holdings arc largest. The foUovmg table compares the density 
of pojmlation per cultivated square mile and tlie percentage of iirhan to total population, m tho same 
groups of Distiicts as are icferrcd to m the preceding table : — 



Upper Doil> 
'Districts of 
SalHranpur, 
MuzaffArnagor, 
Mcernt, 
Balamislmbr 
flnJ .flbgar?/ | 

MiJillo Uo'tU 
Dibtricts of 
Muttra, Agn, 
Utah And 
Mninpnn 

Lower Uoib 
Districts of 
DarolvliAbai], 
Cawnporc nnd 
Fatclipnr 

Trnns-GIii'tgra 
Districts of 
Ba«Ii find 
Goral- bpur. 

iiohilXbfiud 
Districts of 
Bijnnr, 
Jiloradabad, 
BnrcilU , 
Filibhit, 
Sliuhj'^b'^npjjr 
And Bndsnn 

B inclclkbaTid 
Dis.tncLs of 
JalAnn, 
ITamirpnr 
find BauJa. 

Popnlntion per cultivated square 
rmle. 

733 1 

728 3 

848'1 

013-i 

745 0 

410 G 

Percentage ol urban to total 
population,... 

15 

13 

11 

3 

14 

0 

Ditto after deducting popula- 
tion of tho city .vt each Dis- 
trict bend quarters. 

11 

7 

1 S 

2 

8 
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Tho last line of figures has boon added in order to give some indication of tho duti ihiciwn of 
the inban population, which has ahuost as nmeh effect in lessening the pressure on the land as its 
actiual amount 

Tho diffeicncc hetweeu the size of holdings in the U 2 ipcr and Midillo Doab may he therefore 
partly duo to tho larger pioportion of the population which is ahsorhed by towns in tho former 
trtict. Tho decrease in tho size of holdings in the Lower Doab is sufiiciontly accounted for by tho 
laigo increase in density of pojiuhtion, eoii^ilcd with a decrenso in that portion of it which derives a 
living from trade or mnnuf.ictiiros. Both those conditions are greatly exaggerated m the trans-Ghagra 
Distiicts, without, however, loading to any further diiiiinution in tlio "izc of holding-, possibly because 
it IS alroadj' the smallo=t winch can ho made to find employment for a family In tho'-o District", 
therefore, theie is a huge accession to the class of labourers, .a l.irge proportion of whom are btcrally 
as well as practically the bond slaves of their cmjiloyers. The condition of slavery offers a icfugo 
fioni the pre-'sure of competition, and the certainty of daily food may bo held some compensation for 
tho loss of a liberty which only manifests it=clf in an insufficiency both of woik and nourishment 

It may ho mentioned hoio that the statistics in icspcct to the area undci the different crojis which 
aie given in the following pages arc reliable only in the case of tlie 30 iS -IV. Piovinccs Districts, 
which arc under settlement for a ficriod of 30 year", and in which an elaborate system of land record 
IS maintained In tho case of 12 Oudh District", the 5 N -IV. Provinces Distiicts under jieimanent. 
settlement, and the lull Distiicts of the Kiiiiiaun Division, aU figuivs which arc given must he accepted 
as being merely apjn oximate. 

The agricultural year of theec Provinces includes two com^dotc seasons, the one, known a" the 
l.haiif, enibmcing- the rainy montlis of tho summer and autnnm, and tho other (the rahi) the cold 
we.atlicr month', fiom October to April. During the kliarif the conditions of warmth and moisture 
are almost if not quite tropical, and the crops giown m this season (the numerous tribe of millets, mane, 
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lice, cotton, &c) aic all of a tro2iical or siili-ti oi>ical charactei. The rabi season on the other hand, 
Dhth an average tcmjieiatuie hut little in excess of that of the English suinmei months, is -woll suited 
foi the production of the most chaiactcnstic ciops of tempciate latitudes, ^vheat and bailey under 
good culthation yielding a produce -which is fully equal in quality and quantity to that obtained 
in England or America. 

Both khaiif and rahi maybe duided into two sub-seasons. The native agriciiltuial year com- 
mences -v^ith the fust of the month of Kum% (a date -which varies on the solai calendar, hut which 
concspoiids on .an .a-^eiage -with the middle of September,) fiom which the sowings of the eaily rahi 
commence. These include mostly garden crops, such as lain* (Brassica glauca ), rdmcldna {Ammwitlius 
frutcfscens), cariots and vegetables of Eiirojiean origin (cahh.igcs, hioccoli, turnips, &c ), winch iipeii 
in January and Fehruaiy, two months bcfoic tlio regular r.ahi liaivest commences. The so-wing of 
the moie impoitant rahi crope, including all the cold weather cereals, commences in the middle of 
OctAjQV, .and continues tdl the middle of Xovcmhoi, and although thoic is ns a inlc little or no rain 
after the end ofSeptemher, yet the giound gonci.ally retains sufficient moistiuc to cnsuio the proper 
germination of the seed. Tlie date of liai vesting those ciops vary a good deal in different paits ot 
the Pioi’incc', hut in most districts they aio .all off the field by the middle of April. 

Tlie months of Apiil, May and June constitute a suh-scason, termed by natives :did or “ extra,'’ 
hut -which may bo nioic com cnicntly treated as a poition of the khailf. The principal crops pro- 
duced in these months arc of the melon tribe, grown in manured pits on sand hanks in the heel of 
a river, and the small millet known as chclma (Baru'ctnit miliacctnn), -winch icqnircs copious iirigation. 
These lipcn in June. At the cud of M.ay oi beginning of June indigo and maize aro sown -wlieie 
irrigation is a-^ailable, .since both those ciops should he got into the ground if possible at least three 
weeks before the rains cominonco — indigo, because excessive moisture is .apt to damp off the young 
plants, and maize, hecanse it is as a lulo followed by a r.ahi ciop, and it is thoicforo a gicat object to 
get it off the ground as soon ns possihlo. rionghing commences actively with the sotting in of tho 
iniiis at tho cud of Juno or beginning of July, tho liist crop to bo sown being cotton, then rice, and 
the grc.ator millet (judr), and last of all the .spiked millet (hdjra). It is of the utmost impoitanco 
that all the land dcslluod foi labi ciops should he jdoiighed up at the beginning of the rams, so as to 
catch the 1 am in open fuiiow, and since tho whole of tho lahi should ho ploughed and roploughed .at 
least four times during July and August, tho cultiiator finds no lack of emplo}nieiit in the inter-sals 
between the wcedings of his kh.aiif crops. 

Sugar-cane is somewhat exceptional in its season, being sown fiom January to April, and cut 
durmg the following cold season. It is most juopcily leckoned as a Idiaiif ciop. 

Tho soils over the gi eater poition of the Pioviiiccs being of alluvi.d oiigin, do not exhibit any 
such stiikhig differences as arc seen in a ti.act -where tlioy lane been foimcd by tho disintegration of 
locli VI siln. The fluvial action to -which most of the sods of the Piovinccs owe tlicir origin, must 
iiaac effected the nioio or less comjdctc intermixtuic of tho results of the denudation from which they 
aiG derived, and the main diffcionco between one soil and another lies moio in mechanical condition 
than in chemical coinjiosffion. Local diffeicnccs in tho stiength of the iiver cuiicnt -would lesult 
ill the sepaiation of tho finer fiom the co.aisci jiai tides of earth held in suspension, the latter sinking 
much .slower than tho foimcr, and being thercfoio deposited in gieatest quantity where the cnriont 
was slowest — in still waatei channels and hack watois Diffoicuces in tho size of j'aiticlcs aie often 
associated with difiorciiccs in cliemical composition, and to some extent this piocoss would, theiefore, 
tend to the sop.irate deposition of tho ji.ii tides of diffoicnt kinds of substances, such as foi inst.ancc 


' lu innn> Siib-IIimnliu.in tracts M/ii is an important field crop. — lY. C. B. 
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clay nml flint (snnd) To (be continual cbaiigcs m fbc riycr bed nnd consequent vnmtions m the 
currents must bo n=cnbcJ the "real iircgailarity in. the distribution of s.md and clay beds both aboie 
and belov the surface, vlucli is one of tbo most striking geological fcaiuics of tlie Piosmcc= The 
iiiegiilantj in sin face di-'tnbiition miistliaio forced itself on tlic attention of every one vlio has had 
occasion to cxanimc tlic soils of cien a single village, and that tins irregularity prevails to a consider- 
able depth beneath tbo surface is slioira by the very dilfoiont strata through vhich even closelj 
adjacent ivclls are often found to have jiassod 

In the portions of the Provuiccs vliicb be north of the Jumna, soils arc classified by native 
cultivators mainly vitli reference to the proportions in vbicli clay and sand enter into tboir composi- 
tion The general term for a clay soil is matydr; if very stiff, such ns is found along drainage bnc=, 
it rs known (in the Eastern Districts) as dol.ra, nnd if of the poorest qualit}', onl3' fit for rice ciiltna- 
fion, as dhauJ.ar or JJmjmt. At the other cml of the scale a soil of almost pure sand is called hlnir or 
Iiahinj vliile loams are collcclncly known as domnl, local terms being lodi and ccwai in the ilecrut 
Division, and scolnfi in tbo Ea'tcrn Districts The light reddish loam v, Inch is found over a great 
portion of the Prov mccs, and vbieb is generally ncconipamcd bj- extensive irrigation from earthen 
wells, is known as eaigioi (Meerut), or more gcnerallv' yibu or pilntnh. Usav i' the name applied to 
tbo reddish claj- wbich is rendered infcitile by fnlino iinttcr. 

Ill tbo tiact known as Biindclkbaud* south of the Jumna, soils exhibit much more diversity, tbo 
most characteristic of them being tbo stiff black loam called (pav c.rccUcncc) “ cotton soil” or mar. 
This stretebos lu oxtonsivo isolated plains over a largo tract of coiintrj-, nnd is of remarkable fertility, 
producing excellent crops of cotton, millets, wheat and gram without irrigation, nnd vnth very rough 
cultivation. Irrigation i' rendered unnecessary in ordinary years by the great retentiv 0110=5 of mois- 
ture which cbaracfcrires this cqiI, but even were it ncccssaiy it would bo inipossiiilc, =lncc vut 7 when 
dry splits up into fissures of surprising depth, one or two of which would cfloctually swaUovv up a 
vv hole day's v atcring A lighter coloured mur is know n ns J dlnr, which r al=o v cry sparsely irrigated 
A grej’ loam which is groatlj' henefitcd by manure and water is called panca, nnd niidnr is a light 
yellowish infertile soil winch extends over n great portion of the conntrj’, cspociallj' in tracts iiifcr- 
.=cctcd hj' r.avines 

As to the alluvial origin of the sods of Bundelkhniid there can ho no doubt, nnd their dn;imi- 
larity from those north of the Jumna may lie explaiuod on tlic )i_v7>othc=is that they vvorodonvod 
from Central Indian instead of from Iliinalaj'an JJ&n's. The chemical composition of mar is com- 
pared below with that of the soil of the Government Farm at Cawnporc Tlio farm soil ma} he 
accepted ns a fair sample of the light reddish loam which occurs over a largo portion of the Ganges- 
Jumna Do.ih. Both analjses were kmdly made by Mr. S. A. Hill, B Sc , Meteorological Eeportcr 
to Government, and icprcscnt the condition of the samples after having been ficcJ from all uucom- 
bmerl vv.ater ly exposure to a heat of 125 C. 



, Gorfjh'rttirn per cefH I 


Coripo^iticn per cer.t 


Cotton soil 

1 rnrm EOil, 


Cotton Foil 1 

Farm soil 

Combined w.nlcr, 

3 21 

201 

Animonin, 

Isitric pcntoxidc, 

Total volatile constituents, ... 

Trace 

Hono 

Organic matter, 

Carbon dioxide, 

tl71 

1-2S 

1 

01 c 

0 1C 

i 

0 13 

C3G 

1 

0 11 

2 17 


* Compnsing tlic Di^ilricts of B'iuGt, Ilamirpar, Jalaun, Jhnnsi anti Lalitpnr. 
t Containing 0 PC cirbon 
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Composition per cent 

- 

Covij^osition pCr cent 


Cotton soil. 

Farm eoiI 


Cotton soil 

Farm soil 

Clilorinc, ... 

0 G1 

Trace. 

ClaMlccom T Aliiiniiin, ,, , 

7 57 

l_ O 0 f 

Sulplnir Irioxiclc, 

7 GG 

Trace 

Iio'.cdliv 11. < Oxide of iron. 

0-10 

f 

Pliospliorus pculo\idc, 

0-11 

031 

(Silica, 

13 55 

3 37 

Silica and tnngblic ovidc (latter 



Insoluble sand, &.C., ... 

51-51 

7S-5G 

in farm roil only), ... 

0 3S 

0 13 




Aluimiia, 

0 21 

•1 20 




Oxides of irou and manganese,... 

3 33 

bfiO 




Lime, ... 

3 GG 

0 90 




Jilngncsin, 

0-90 

0 91 




Potash, ... 

0 28 

0-32 




Soda, ... 

0 13 

0 08 




Total soluble in liydrocliloric 






acid, 

17-72 

12 Cl 

Gr.and total, 

99 81 

100 02 


The Jiirk coloin of tlio coKon soil (^^ll)cll .almost (Iisnppcars on (firing) is ob\ionsIy not duo to peat, as 
llio proportion of organic matter is so rinall, but is probablj cau'cil by eoiuc conipouiul of iron. Tlic most 
notable point about its composition is tlio large proportion of gypsum it contaiiiB, the snlpluiric acid and lime 
being in such quantities as to be equal to C or 7 per cent, of gypsum, even siipposiug some of tlio aeid to be 
combined with magiiesin, cvide of iron and other bases. 

A notice of the soils of (lie Provinces would bo inipci feet witliout some account of (1), nsar ; (2), 
]:aukar ; .and (.3), tbo nitrates avliicli arc found in tlio soil and well water of certain localities. 

Umr i'- the term applied to a yellowish clayey •■oil which !■' lendored infcrlilo liy coiitaimng an 
c.vcc's of 'oluhlc salts. Tlic-c S!ili= elucfly con-i-t of -oilic sulphate (Glauber's ‘-alt^) goncially accom- 
panied by aarying pro]ioi tion= of impure sodio cnihonaic. They often amount tons much as 20 
pci cent on the weight of the surface <-oil, which is at least forty iiiiics the projioition consistent with 
feilihtv. Under conditions favorahlo to suifacc canporatiou the 'alt-- accumulate on the suifacc, in 
some place® coaenng square mile® of country with a da/rliiig white cfllorcscencc, ailiioli no one who 
lia= ridden across will foigct. The cvtenf of the lo®s which tlic-o saltj entail may ho judged of 

from the fact that out of the til million acre® which fmin the total aiea of the N.-W. rroviiiccs* and 
Oudli 21 imllion ncic®,or 1 per cent , are returned a® iincnltii able, ®olcly on account of heing impieg- 
nated with them. 

The most c\ion®i\c tract® of u®ar arc in the Ul^trict^ of the Gangc=-Jnmna Uo’ih cast of Tleei ut, 
whcie they amount to 11 pci cent, on the total aie.i. They occur hut ®par®cly in the damper 
Disliict® of Hohilkliaiid, north Oiidli and llcnaic®, and arc niihnown in Bundclkhund. 

Tiio mo=t striking fact in coiiiieetioii with u®ar laud m llie evtreino iirogulaiity of its distribu- 
tion. Not only are u®nr plain® of the mo®t fanfa®tic outlme and ofion iiitei®pci®cd with small o'i®es 
of fertile land, hut frequently single fields may he met with containing iiairow ®tn])® of u®ar only one 
01 two feel broad in (he inid®t of a luxuriant ciop. It may still he considcicd a doubtful question 
wliethoi the >-alt® aie peculiar to u=ar ®oil, and wore originally depO'itcd with it, oi whotlior tliey 
have been coiicentiatcd in it from the surrounding soil ciilici by a long-continued piucoss of ca]iil- 
laiy attraction and suifacc evaporation, oi by (lan'-fer ovei the surface m diainage water. But it may 
he acccjiied a® ccitani that nnjiouiicahllity to the downward pci eolation of wafci is one of the most 
marked characicri®iic® of u-ai ®oil, and this vvould of course ciioi mou®ly assi-t ®uifacc conceiifi ation, 


Badudiiig tlie lull tracts ot Kunuuin ami Gnrliuat. 
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since it iionld prciont nny salt from being vaslieJ more than a few inches doiin into tlie stihsoil, 
11 hen it liad Loon once brought to the surface b}- capillar}' action. 

Kaiilay is the name ghon to a form of carbonate of liinc, closely resembling stalagmite, which 
occurs 111 beds a few feet below the surface, and is found here and there in most districts of the 
Proimccs It IS especially comiuoii m the districts where iisar is prevalent, and has been often as- 
enhed as one of the causes of saline efflorescence, which it would undoubtedly assist by stopping all 
downward water pereol.itioii. It occurs in either irregularly-shaped nodules or in blocks ; in tlio 
former shape it furnishes the niatoiial for the metalled roads oior almost the whole of the Provinces, 
and m the latter form it is an cfl’cctiio material for budding ]uirposcs 

A curious fact connected with it is that exhausted beds are loiown to form again in a few years, 
if the holes from which they weie dug arc filled in and lei died. 

India has long hoeii known as an oxjiorlcr of saltpetre (potassic nitrate), its climate being peca- 
liarly faiouiahlo to the oxidization of ammonia and consequent jiroducliou of nitric acid. Nitrates 
occur largel}' in the sod and well water of numerous localities in cierv District of the Provinces. 
The places where they are found may almost .dways ho rccogmred as village sites of great antiquity, 
and they are bdieicd to be formed from the filtration of the sewage which saturates the ground of 
Cl cry alley in a lillagc, and gives a maiuinal i.alue to the water of the iill.igo tank;. The nitrate wliicli 
is found cillorcscmg on the surf.ico of the ground, and which i= particuhrly common on old walls, 
built with imul from the ullage tank, is nitrate of potash (sdtpetre), and under the natiio of nona 
vutti IS often used by cnltiiators as manure fm tobacco. Tlio mtratc found in brackish (or IJidri) 
well water is nitrate of soda (dull saltpetre), since nitrate of potash is hdd up by the =01! and never 
therefore reaches the subsoil water. Jvhari water is of considerable mauuri d value to growing crops, 
hut checks the gormmation of scc<l if applied before sowing, and hence ullages which arc dependent 
upon it are unable to supply bi irrigation any deficiency of natural moisture at the time of sowing 
the rabi crops. 

It is n striking illu=iration of the natural fertility of the soil that the Indian cultn.ator can make 
shift w ith so little inannre n= ho doe=, although (he small 'izo of the holdings allows the hind but little 
rest, and much of it has been under cultnation from remote antiquity. The exclusion of animal food 
from tlio Hindu dietary, is an iiisiipcr.ihlc hir to the alternation of meat gioivingwitli corn groiving, 
which is held essential on nio=t lingli'li farms ; and two-thirds of the dung of what cattle are kept 
foi diaught and milch purposes i- consumed as fuel, aud only reaches the land as inorganic ash The 
whole of the dung which falls in the homestead, aud much of that which fdls in the roads and fields 
duriug the dry months of the }car, is collected hy the ivonien of the hou^e, made into round flat fuel 
cakes and dried in the sun, aud it i; onlyin the rainj- inoutli=, when il would bo inijiosnhlo lodothP, 
that the dung finds its w.ay on to the cultiiator'= muck heap In an ordinary district there is one 
head of horned c.ittlc to eiery two cultiiatcd acre-, jilough cattle constituting rather less than half 
the total number, mdeli cattle (chiefly bufialoe-) and calves forming the rest. The ai orage w eight of 
the suiidned dropping of a bullock per diem may he taken as 4 to d Ihs , so that cicn if the whole of 
the supply of cattle dung was carefully utilized and none burnt forfticl, the amount aiadahle per aero 
per annum would bo only a little 01 er 10 m.ninds. The kccjiing of sheep and pigs and goats is con- 
fined to the lery lowest classes of the people, aud is on so small a scale that it has little or no mfln- 
cncc on agriculture 

The consumption of cattle duug ns fuel is, however, necessitated by the scarcity of wood and im- 
possibilit}- of oht.iming cither peat 01 coal to fill its place, and there can he no doubt that a largo 
propot tiou of cultivators make good use of the supply of manure which is aiailahle. The core and 
most laluahle portion of the muck heap is the cattle dimg collected during the rains, on which aro 
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lliro'wn cacli day the ashes fioni the cooking Crc and all refuse vegetable food. No attempt is mado^ 
hovcYcr, to jireicnt loss by drainage oi evaporation, but the droppings of Indian cattle arc so 
poor in nitrogenous matter, (hat it is probable that the loss from these causes is over-estimated On 
the other band villages arc not uncommon in which no attempt is made to collect even the manure 
winch IS at hand, and the culliv.atois either from caste picjudice or force of custom will make no 
endeavour to manure their land. 

Tlio fields of ail Indian village liavo, however, a source of nianuro peculiar to the country An 
invincihlo objection is held by flic villagers to anything in tho form of a fiveci pnvj^, and the land im- 
mediately surrounding the village site is the favourito icliiiug place for its inhabitants. The value 
of (Ins custom to the soil con hardly ho over-estimated. It is mainly owing to it that each villnrro 
is surrounded with a belt of rich land, .several fields deep, which pays at least double the rent yielded 
by laud at a short distance beyond it. Indeed tho fields of a village may ho nearly alw-a 3 -s iiiark-ed 
off into tlirco lielis by difiercnccs in their mainiro Fupjdy. The one l}dng round the outside, called 
the harlia or pcilu, is never manured, the one next to it (the mrin)ha) is manured in every second or 
third year from the cultivator's nuick heap, while the one imincJiatcl}' surroundmg the village (the 
gavhmi or hdra) Is fertihr.ccl in the manner indicated above in addition to tlii^. 

It will not he out of place here to make brief incution of the sv'slcmatic niaiinci in which the refuse 
of certain towns is ntilired hj- the cultivators who h\ c round them. The city of Fanikhabad is surround- 
ed liy a hi oad hand of what 5^- prohahlj' the liigliost cultivation in the Piov iiiccs. Tlirco crops are gather- 
ed w ithiii the j ear . pof.iiocs occupy the ground from October and February, are succeeded by tobacco, 
and the tobacco by mairc, w liich Is off tho ground in time foi (ho next crop of potatoes. Enipuues made 
hy3Ir. Buck in 1872, showed that this productiveness was entirely due to the u'c of (lie city refuse a- 
poudrette, and iliala regular system h.ul oig.ini/cd itself for the transmission of the manure fioui the 
city to the cultivators. The city was divided into wards, cicli one of vvhicli was m charge of a set of 
scavengers or svvccpci.s, wlio'c sole rcmnneralion for tho daily lemoval of refuse and filth was the price 
which they could obtain from the cnltivalors for it.* It was calculated that the total annual price paid 
to tho scavengers for (ho nianuro was about Its, 20,000, while (he increase in icnt.al, winch wa = duo to its 
.application, .amounted to some Es. 40,000 more. But this tinte of tilings ^cry cxcejiiional, and is 
luainh'duc to tho f.ict that tlio cultivator- round Farukhabad are of a caste which pcrniifs of llicii using 
as manure refuse which in most cities is disposed of as fuel for lirick burning. 

The occasional use of earth containing nitrate of pol.ash (s'dtpcfic), cspcciallv- for tobacco, has 
liccii already noticed, as has aFo the nianuiial benefit which results from (lie use of wntei iinjirog- 
iiatcd with nitrate of soda (JJatr'i). In some jilncos tlierc appeals to he a dim rccogiiitioii of the 
advantages which result from ploughhig in a leguminous croji, .although it is haidly ever acted upon, 
piobahl}- hcc,au=o the adv.antage in present of cutting and carrying the crop outweigh the piotit in 
future fiom using it ns manure. No use is made of cnislicd hones, and careful o\pci iments have 
shovvii (hat (lie iiicrcaso in produce which thej' occasion is on many soils vci y sm.ill, if not .dtogethor 
piohleinatical. In indigo refuse, however, (lieie is a most valuiiblo fei lili/er, which in these PiOMiicos 
haidl^' over finds its way on to the land being, ns a rule, ,soh! hv' tho f.ictory as fuel for glass niakiug, 
when it fetches ns imicli as Es 1-8 (o Es. 2 per 100 (dr^-) maunds. In Bcliar if is universally used 
as u manure, partlj' perhaps because tho facloiies there have more laud diicullv attached to iheiu tliau 
is the case in these Provinces, and paitl)’' hecaubc no gloss is made there, and the tempt, itioii to turn 
it into ready money does not exist , 

The condemnation v'hicli is passed on (ho Indian motlioil of tillage is, as a lule, far loo sweejntig. 


* HjO 'nme nrrargtincut exists hi LulIjjop. — \V. C. B. 
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Tlio imiilcmonts riro it istruo of tlio rudest kind, but (iio patience find porso\ cnTnce of tho culti\ator 
compciibato to a great oitont for tlio iucflicicncy of liis tools, and nltliougli a slnglo ploughing may 
incruly Scratch tlio surface, tho l^\olvo or fifteen pilougliiiigs ivhich are commonly giicn foi tho more 
vnliiablo crops prodiieo n tilth uhicli for depth and fineness might ho envied by any English market 
gardener. Tho smallness of tho lioldiiigs render time of comparatii ely littlo mine, and tho general 
ucakucss of tho cattle only permits of tho land being ploughed, so to spe.ik, hy instahnciit^. In 
places, ho\\o^ or, hero higher cult nation is spreading, and crops such as sugar-cane arc more generally 
groiMi, tho need of a more ofl'iciont plough appc.ars to ho felt ns is shoiMi hy a great increaso in tlio 
fi?o and ■weight of tlio native imploiiient. In general shape tho plough is lery similar to the ono 
used ill Egj'jit at tho pirosent day, and in England at tho timo of tho Ilopiarcliy. In its idea it may bo 
considered a pncknxo diawii by bullocks, tho handle being tho plough heam, ono arm of the pick tho 
plough share, and tho other arm tho liandlo or stilt. It thereforo tears and docs not cut tho ground, 
find weight for iieight, niid depth for dcjith, is iiifiiiilcly hcaiicr to draw than tho uiodcrn ploughs 
of Europe or America It is in fact a grubber not a plough, and merely stir'- the earth ivithout 
iinerting it. Although tlicio is a general similarity in the sliapo of plough thioughoiit the Pronnees, 
thoru nro icry vide clifleponccs in its practical efliciency. As n rule it may bo sanl to consist of a 
sliorl beam of vood (the body or Ii'r),in vhich are fixed (1), tho beam (or hunt) by vliich tho plough 
IS dtnvii; (2), tho solo (or ywn i'/m) vliteh c.arries an iron spike, (tho phura), ansvering to thoEnglisIi 
^haro ; and (d), the Inndie (miit/iinorc/unh/a). Tho general appear, mice of tho plough larics with the 
angle at vhieli these parts nro ntt.iched to tlio iiody, the position of vliich larics from being almost 
porjiendiculnr to being quite liori/ontal, in vbieh latter case tho ])lnugh "^oIq is fixed info ono end of 
it and both .ore in tho same line. In ‘=omc localities (hero is no =-eparate slilt or handle, Imt tho upper 
end of tho body is jirolongcd upwards m a cuno to sene the purpose, and in another common innofy 
the stilt, instead of being fixed into the upper end of tho hoily, is carried down behind it. and bohc<l 
to it hy tho hinder end of tho beam which passes thiough them both. 

Tiic plougli i.s at its asorst in the rice districls of Oudli ami tho Ronarcs Division, where it is of 
ludicrously small .'izo, often only weighing 17 or 18 Ihs It is in fliejo Districts too that tho ngncul- 
tur.al cattlo are poorest and weakest, possibly on account of tho poaorty of nee sfr.iaa as fodder. 
Speaking generally the enicicncy of tho plough may be s.ud to increase as we go avc=tw.arJs, tho 
ordiiKir\- plough of the central Doth weighing about '28 lb; , while that of tho 'Western Districts 
(hreeriit, itluzan.irnagar mid S.iliir.anpiir) aveighs nearly oO lbs., is bound v.ith iron round tho 
edges of the sole, and instead of a short spike fur .a share, lias a long iron ii.ar whicli projects behind, 
und can be thrust forward from time to time a= its jioint wears down. At a Jong interval comes tho 
iin'(/ur plough, used for c.ano cultiaation in piarls of Bundelkhaud, which a^elghs 5 maund-, rears up 
(he soil to a depth of 18 inches, and is drawn liv eight bullocks, the cultivators clubbing their cattlo 
together and ploughing their fields turn and turn .about. Bnndelkband ilso Ins .another ehancter- 
ntie implemont, called tlie htUuv, or hoo plough, whicli i- simply a large Itoc drawn by bullocks nud 
used for scarifving the surface in the nins. 

Tho plough 15 frequently converted into an cfllcient seed drill by having n Uamboo tnW attachcil 
to its stdt, down which the seed can be droppcil 

I’or brc.ahing up the clods and leaolling tho ground the implement in most general tiie is a 
licaNC tlat log of wood Qhi'/unpij.riim.jhiti'/o, or yv:to)drawiihy two jvairs of httllocks, the drirer stand- 
ing on It to incroa-'C the weight. In the c=torn Districts a roller (/a/kri), ncath f.i=hione<l of the 
trunk of a tree, in common use especially for sngir-eanc ciiltivatiDn, and is xmiiorailv preceded iii the 
field by ,1 light descriptioa of log clod crti=her, called maira. 
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Tillage depends so gieatly on the efficioncj' of the draught power, that a few words may be added 
on the cattle -ivhich are used for agiicultmal purposes The^e arc almost entirely bullocks, since 
buffaloes, though common in many parts of the Provinces, arc not capable of continuous effort in a 
hot sun, and arc further disqualified in spnic places by caste picjiidice Oaicful enquiry has shown 
that there is one plough bullock or buffalo for every 4 ^ or 5 acies cultivated. The bullocks may bo 
oithei locally bred or imported. In the E.astcrn Districts local bred cattle arc tho rule, and in the 
Wcstoiu Distiicts the exception, and it follows that the cattlo of the Eastern Districts arc the voist, 
and of those of tho TPoetcru Districts the best, in tho Pro\inccs. In the Districts of tho coiiti.il 
Doab, enquiries have shown that imported cattle constitute about 45 iier cent, of the total. Tho 
princqial breeding grounds in tho Provinces arc tho jungles which fimge their upper and lower 
holder below the Himala3ms on one side, and tho Centr.al India hills on tho other. So far as numbers 
go tliG Suli-Hima!a3-an breeding tract is the most important, but for qirdit3' tbo Bundelkhand is very 
far superior.* But tbo tracts from which the best cattlo are diivcn are those knovn as Mowat aud 
Ilarriana, the foiinor l3'ing piincipalt3’ within the territoi}^ of native Kajputana States, and the latter 
in the Punjab Districts of llobiak and Ilws.ir. Thousands of cattle are bi ought annnall3^ from tbc'O 
tiacts to the largo cattlo fairs bold at Batosar, Maldianpur and olsowbere, where they change bands 
from one set of dealers to another, by avhom the3^ are letailcd to tho cultivators. 

The importance of the pait played by irrigation in the agricultme of the Proiinccs maybe 
judged of by the fact that it isf applied to at least one acre out of every four under crops, and if those 
crops arc excluded winch are grown in the iam3- seasons, the proportion rises to one in every 24 acres 
This is at the outset somewhat surprising, smeo tho smallest average annual rainfall of any District is 
2 P 51 inches, which would bo considered amply sufficient in English farming. But the rainfall in- 
stead of hoing spread throughout tho 3'oar is almost w’holl3' concentrated in three oi four months, 
and is so capricious in its qualit3' and its distribution, tliat farming scarceh' rises above speculation in 
groat portion of tho Provinces, unless provision ho made to supplement tho rainfall by irrigation 
The undoubted increase in irrigation during tbo British occupation is therefore easil3- explained, smee 
with tho increase of population it hocame a matter of increasing miportanco to rendoi haivest pros- 
pects as secure ns possible. 

The monsoon r.ains which commence about tho end of June are, as a rule, over by the beginning 
of October at latest, and the rabi crops are not sown until a forhiigbt later than this. Theoieticall3’' 
tliC3' .should be refreshed b3' the wintci rams, winch are duo 1)3' the end of December, but practically 
this oiil3' occurs in tbo Western and Sub-Hiinala3'an Districts, and in tho centio and south of the 
Provinces, unless pio\isioii be made for irrigating them, they have to make shift from sowbig time to 
harvest on the inoistiuc, wliicli tbo soil retained after the end of the monsoon. Even dining the 
months when the monsoon r.iins aro at thcii height long hre.iks often occur, which aio especially 
harmful to the mai/icand lice ciop, and hciico it comes that tlicio is .a consider.ihlc amount of iriiga- 
tiou in the khanf .sca'-on if watci can he obtained with model ate trouble and expense. 

There is a xcry considerable difi'ercuce In tlio .average amount of laiufall winch is obtained by 
diffeicnt paits of the Proainccs, and wc should ptlmd/uctc expect to find coi responding difleiciicos in 
the extent of irrigation. But the compaiison is complicated 113' a number of otbci difleronccs, (those 
ill facilit3' of iingatiou and character of ciops being the chief,) and the 1 elation between lainfall and 
irrigation is tlieicfoio to some extent obscured. The following figures aro doiivcd fi cm the annual 
agiiciiltiir.d lehirns of the 30 tcinporaiil3' settled PT.-W Provinces Distiicts, being based on tbo 

* Tlic nvernge of Siil) Ilimnlnjnii breeds ii poor, but tbcj produce some of tlic finest cnltlc in Indin "W B 

I Judging from Ibc rcliuiiii of llie 30 N -W- I’roiuRcs Itmpoi.nnh scltlod Distritts fui ubitb nloiie statistics me possessed. 
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a\OKige? of rtio past tlireo years. The area under sugar-enno and indigo has hecn excluded from that 
under khaiif crojis, since they aro liotli sown during tlio hot weather, and thoir imgation i= therefore 
not dependent on ramf.dl. 
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Tho largo amount of irrigation in the JIccrut Diiision ns compared 111111 (hat in EohiUJiand, 
although the ramf.dl of both is very nearly tho same, is duo to tlio f.iciiitics oflhrcd hy the Ganges 
and Jumna C.iuaL-, and will bo noticed further on. 

Tho influence on irrigation of variations in rainfall is of course vciy- marked, irregularities in 
distribution haiiug, honevor, much more cficct th.an irrcgul.-irities in tlio iobl nnmial fall. Tho 
foUomng table shows this 1 cry clearly. Tho dilTeronco hetv.ccn tho area irrigated in 1870-80 and 
that irrigated in 1880-81 ‘ccuia duproportionatcly small when compared with the diHereuco in tho 
r.amf.iU, hut whereas in the former ye.ar tho ram was all concentrated info four monfin, in tho latter 
it was much more evenly distributed, there being a considerable fall of ram in the cold aveather. 
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The sources of irrigation may he classified as (1), wells ; (2), streams and tanks ; and (o), canals. 
It IS nohcoahlc that tho most important of theso sources aro princip.il!}- replenished hy the Hmial,a 3 -an 
and not tho local ramf.dl. All tho princip.al canals draw thoir water from riim.alay.m stre.am?, and it 
is possible th.at the w.ator bihlo from which tho wells are supplied is fed more by, so to spc.ak, lateral 
percoLition from tho direction of the Himalayas th.an by downward pcrcolahon of tbo local rainfall. 

The ai erngo area irrigated from each of theso sources in tho 30 temporarily settled IN’ -"W. 
Proainces Districts for which reliable statistics are aa.allablo is given below — 


CAlculntcd on tlic falls at DiUnct qnuters. 
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Tlio taLlo oxliibits somo iutorc'iting contrasts. As regards facility of obtaining canal irrigation 
the Meeiut and Agra Divi<5ions are about on a par, but in tlio Meerut Division the aieas inigatecl 
from ivclls and from canals arc nearly equal, vliilo in the Agra Division the area irrigated from veils 
is double that irrigated from canals. Tins is possibly duo in some part to a greater tenacity of 
tlio soils in tlio Agra Division, ivliicli in.akes well construction much easier and more remunerative. 
Irrigation from streams and tanks is comparatively unimportant except in the Benares Dinsion, 
whore those sources are roplouished oacli year hy much heavici monsoon rains than reach the West- 
ern Districts. 

Irrigation wells may bo divided into masonry and non-masonry, tlie former costing fiom ton 
to twenty times as much as the latter, but being of course far moio efficient and dur.ablo. In con- 
structing a masonry well tho English system of undor-p inning is not practised ; a hole is dug down 
to tho water level, in which tho masonry is built up, and tho cylinder is then sunk hodily dovn 
through tho soil until it moots a stratum of snfliciont tenacity to bear it. The smkmg is effected by 
excavating tho earth fioin the centre, and heavily woiglitmg tho cylinder, and it is ewdent that this 
would bo only possiblo in a soft alluvial soil. Sliould a clay stratum not bo met with the voU is a 
failure, since sand will blow np from below as water is drawn fiom it, and the C3dmdor tboroforo go 
on sillicing. Tlio irregularity' in tho distribution of sub-surface strata lias boon already noticed, and 
to commence sinking a masourv veil icquiros thoreforo a certain amount of ontcipiiso as veU as 
capital. Tho nnmhcr of buckets which tho well will cany depends on its diamotor, and couinionly 
\niies from oiio to four. Tho cost of tlio well depends very greatly of course on its depth, but if 
water ho 30 feet below tho surface, may bo estimated ns Rs 200 for a singlo Inickot, and an ostia 
Rs. 100 for each additional one. Eaithon wells aro much cheaper, and under favor.ablo ciiciim- 
stancos do not cost more than Rs. 10 or Rs. 12. f But tlioir cost and durability' depends very' greatly 
on tho strata through which they pass. In some places tlioy' will last w'ithont repair foi 10 or 12 
years, while in othcis they' noed ro-e\ca\ ation each .season. In very' few cases can one ho sunk 
wuthoiit passing through at least ono layor of sand which is blocked from falling in by' a lining, 
ingeniously constructed of backet-work, gr.ass bands, or wood, which is fixed in tho w ell for tho 
depth through wdiicli the sand oxtouds. Where tho lay'ois of saml aro voiy' numcions or continuous 

* Pcrccntn-c lowered from the inclusiou o£ the BuudclUmnd Districts of Bimdii niul Iliimirper, m which there is little 
or no irngfilion 

f In innnj tracts where the water Ici cl is high a hole in the groaml which will water a few biswas can he Jug for a nipcoor 
cicn lets — W'. C. n. 
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it IS iinpo'^sililo to constrnct cwthcn ^Yells, .md if tlicro is no clay stratum -wntliin a roasonaLlo dis- 
tance, masonry wells foi reasons gnen above aro equally impossible. Unfortunately tins state of 
tilings IS not at ail ovcoptional. 

The supply of iiatei in a well varies comidoiably according a^ it is dravTi from below an im- 
permo.able bed of cl.ay or nioicly from loose watei-bcaiing str.ita surrounding tbo bottom and sides 
of tlin uell. "Spring” wells are, therefore, tlioso wliicli haic been sunk down to tlio cl.ay through 
11 Inch a hole is then bored, uliile percolation wells cud in looso sand. In tbo first case a plontifiil 
s'lPl'b' 0^' clear water rises from a basin wbicb forms below the clay, ivlnlo m tbo second case there 
being no such resonoir tho w.ator drains hut sloiily into tho well, hoing much impeded by tho sand 
11 Inch IS mixed vitli it. 

In places vlicro tho water t.ablo is at a greater depth than 55 and GO feet from tho surface, cul- 
tivators do not consider well irrig.ation profitable, and for this reason veils occur but rn roly in the 
high tracts over-looking rncr beds 

Wlien till) depth to iialer is more than 12 or 18 feet, the iiator is lifted by a leather bucket 
dr.aiin by bullocks, and although (his luo.iiis appears a rude one, yet experiment lias shoini that it is 
f.ir fiom being inefficient. Tho capacity of tlio bucket vanes botveen 12 and 25 g.allons, and it i= 
suspended by a rope vliicli passes over a wooden pulley fixed abovo tbo veil mouth, and is secured 
beyond to tho yoke of the hullochs In order to give tho bullock? all tlie advantages to bo denied 
from dead veiglit, tlic run is excavated in the ground, and forms a stoop slope down iiliich tho bullock? 
literally hurl ihemsohes, tho dm or often suhscnbing his own weight by sitting on the ropo. There 
.are considor.ilde difierenccs between tho capaefi}' of tlic bucket, tlio siro and efficiency of tho pulloj', 
and tho slant of tho bullock run, which aro often strictly looaluod, nlthough with no apparent reason. 
Thus west of Aligarh the ptilloys aro all neatly made in wheel form and arc of large siro, while cast 
of Ahg.irh they are merely rough di'cs of wood goncrnlly f.ir too small for efficiency. 

Two s}', stems arc used in working tho bucket lu one (known ns uogor) each huckcl is worked 
by a single pair of bullock?, while in the other (called LUi) two pairs are employed, one pair drawing 
the bucket while the other arc on their way up to (he well mouth. Tin? i? effected by tho driver 
dohiclung tho rope from tho yoko when tho bullocks have armed at the bottom of tho run, and 
wallung up to tho well mouth carrying it in his hand while his Imlloch? turn into a side run made 
for the purpo'o, .and by wliicli tlicy find their way to the well mouth Tlio driver arrives there before 
them, but finds the other pair wailing for him, and by tho time those hav c dr.nv n their load tho former 
pair aro in pO::itiou Idach luickot whethor worked by na^ov or kill requires two men, one to drive 
tho liuliocks, and one to empty the huclcct at (ho well mouth Tho f ih sv^tem saves the differenco 
hctwccii the time in which tho driver walks up to tho well mouth and that which the bullock? would 
take to do it, aud tho rest which tho bullock? obtain after each effort enables them to work nearly 
two liours a day longer, and that too on a bucket which is larger than could bo used with a single 
pair. Hence tlie single bucket performs very nearly if not quite as much work as two liuckcts 
worked by nnffor, aud tho labour of two men is therefore saved. 

The strict localization of the two sjastcins i? thcroforo a matter for some surprise. E.ast of Et.ili 
hardly a well can be found worked by /.//i, whilo west of it one worked by na^or is equally rare. 
There are no difierenccs in soils, depth of water, or quality of cattle sufficiently great to account for 
this, altliough undoubtedly tlio c.ittlo aro finer in tracts whore the Lih system prevails 

The efficiency of tho well hiicket increase? with the depth fiom which water is r.aiscd. At a 
depth of 20 feet tho iicefnl work perfoimed by each bullock is only about 07 horse-power, while at 
35 feet it increases to ’12 horse-power Tho area iirignfcd in a day vaiies between 'th acre at 
20 feet and ftli ,icic at 40 feet In pails of Holulkhaud, Oiulh .ind the Benares Divisions, coohos 
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aro Eomclimcs used instead of cattle, -wlicn six to eight men are employed on the rope and are cou- 
sidcrnhly more efficient than an a'verago pair of bullocks. 

The Persian mhcGl or hforia (raliat), ■svhicli is commonly used in the Punjab, is only found in 
these Provinces in two small and very dissimilar tracts, one comprising part of the Jliansi, and the 
othcra part of the Saharanpur District. It consists of, a largo vertical -wheel fixed over the well mouth, 
carrying an endless rope hearing .1 series of earthen jars. Tlic wheel is turned by an arrangement 
similar to the model n “gin, ” a p.iir of bullocks turning a horizontal wheel gc.arcd hy largo -wooden 
teeth into the end of thosh.aftof the vertical -wheel. Tho lower poition of the ropo dips into the 
water, and as the wheel turns each jar is submerged in turn, and is brought up filled -with water, -wliicli 
it empties into a -wooden tiough so soon as it turns tho summit, Tho machine is only used for short 
depths, and -will, -with water 20 feet from the snrf.ico, irrigate about j-tli acre in a day when worked by 
two bullocks and one man. It costs from Ks. 25 to Ils. 50, but its workmanship is usually of tho 
roughest possible description, .and it is veiy far from jnelding tho m.aximnm possible ainoniit of 
work. 

Tho dhenlUj or lover lift, consists of a long pole hinged near one end to a pivot between tw o earthen 
or wooden pillars, and c.arrying a lope wdth an caithon pot at tho end of the long arm, .and .a countor- 
poi'^e of dry clay at the end of the .short aim. Tho pillars arc fixed at a short distance back from tho 
month of tho well, .so that the end of tho long .arm comes directly over the well when the pot is 
lowered into tho watci. Owing to the couiitorpoLso very little cxcition is needed in lifting tho pot. 
Tho lift can only ho employed for depths less than 12 or 14 feet, .and is chiefly used in tho Sub-IIima- 
layan tract and in fliiviatilo plains whoro waiter is noai tho snrf.ico, .and wells aro mere holes in tho 
sand fed by percolation, which would be completely emptied by a more rapid method of i.aising water. 
Its cost is fiom Re. 1 to Rs 3, and worked by two mon off and on during a day it will iriigato ^th 
acre fioin a depth of 10 feet Tho feebleness of the lift .md of the w'cll w'hicli it works is, Iiow’cver, 
compensated for hy number, there being one to everj- two or three fields, and tho long straight poles 
st.aiiding erect, like tho masts of shipping, are a veiy prominent featuio in the scenerj* of a Dhcnkli 
tract. Another lift used under siniilai cii cnmst.ancos is tho charlJii, which consists of a wdiocl bear- 
ing a ropo with an earthon pot .it e.icli end, tho rope hoing w'Oilicd alternately in each direction, ono 
pot coming up full wlulo tho other descends empty. 

Tanks arc most extensively used for iirig.ition in the Cenaros Division, wdioro the rainfall is 
heavier and the soil more tenacious than in the Contr.il and 'Western Districts Along the southern 
edge of the Proiinco, and on the border of tho Central Lidi.an hill r.ange, there .are numbers of magni- 
ficent t.anlis wdiich wore cousti noted by native princes of tho Cliandel dynasty, but merely as append- 
ages to temples, and not as iiiigation works as has been often populaily supposed. Attempts have 
been made to, utilize them .as icscr\teiis foi small irrigation canals, hnt with not very conspicuous 
success. In tho Sub-IIiiiialaj'an tract irrigation from sticams is extensively pr.actised, .a dam being 
tlirowm across tho bed at the end of the rains, and w.itei-conrses led off from above it Tlio rights 
which different villages situated on tho stream have in those tompor.ary irrigation wmrks are settled 
hy custom, tho posver of damming the stieain hoing often shared by diftbient villages, and exeiciscd 
by tlicra in lotation ono yc.ai after .another. 

The Oldinary means of raising water from tanks and liv'crs, and of lifting canal water when 
delivered below tho .surface level, is the swing basket, which consists of a shovol-shapcd haslcot of 
either hamhoo or le.ather (called heri in the fonnci and laula in the latter case), with strings attached 
to iLs coincis, hy means of wdiich the basket is swung backwards and forwards by two men standing 
one on each side of the hole from which -^vater is to he raised, and almost on a level with the place on 
winch it IS to ho dcli-ieied At the comnienccmont of each forward .swing the basket dips into the 
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wntci, and emerges wtli a load -s^lliell it deposits at the end of its sv,ing on a raised ba'^in, i^hich 
forms the end of the distributing channels or one corner of the field to bo irrigated. Great destentj- 
is accimicil in the use of this bft, iihich is ivorked by movement of the body and wrists, luth but 
little ‘■tiam on the muscles of the upper arm Sometimes two arc iioikoJ at the same lift, one behind 
the othci, the siiTugs being of course carcdully kept in time Tlio depth at wbicb the lift is most 
efficient IS 3k feet, i\bcn three men working turn and turn about c.an irrigate |tlis aero in a day. 
Fne 01 5^ feet is the maximum depth to wliicli a single bucket is viorkcd, but occasionally a series 
of them IS employed to lift fioni depths of 10 or 15 feet, being arranged in steps one above the other. 
The efficiency of this method of lifting water entirely doponds on the lahonr supply, and it is there- 
fore in most common use in the thickly populated Districts of the Middle and Lower Do.ib and the 
Bcn.aies Dmsion * 

IVitli the exception of tlio temporary watcr-conrscs of llio Tniai and siib-Itimakayan tr.act, 
all the c.anals m the Proviiiccs aro tlio property of Gov ornmont. They may be clasnficd according as 
they draw tlicir water supply from snow-fed streams, from streams merely fed by rams, or from t.anks. 
In the first class fall the two Jumna and two Ganges Can.aD, in the .=econd, the Diin and Eohilkhand 
Canals, and the canals in tlio Blitibar below the Kumann bills, and in the third class tlio Bimdclkband 
Canals which arc at present v^orking. The Sarda Canal, the pioject of which is still under consider- 
ation, will, if made, fall in tlvi first, and the Botvva Canal in the Jhansi Division, now under construc- 
tion, falls in the second class. 

The area irrigated by these canals in the last throe years is .riiown below : — 





Babi 

ElIABir 

Tot.vl 




1878 79 

1879-50 

1680 81 

1676-79 

1879-80 

1630-81 

1876-79 

1 879-80 

1 1630 81 




acres 

acres 

acres. 

acres 

acres 

acres 

acres 

acres 

acres 
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*. 

9,007 

8,804 

C,eC7 

3,597 

C,1C0 

0,4 11 

10,204 

14,904 

I3,30S 

Bijnor Canals, 


•• 

1,281 

1,1 oO 

2,0 41 

•• 

C5C 

2.603 

1,"31 

'2,3SC 

4,849 

Robilkband Canals, •• 

• • 

«• 

57,237 

00,277 

29,935 

21,079 

18,981 

57,014 

78,R1G 

65, 2, 'S 

87,029 

Bb'ibar Cannls, 

• • 

•• 

45,410 

15,904 

40,300 

.. 

.. 

.. 

45,440 

45,904 

40,000 

Class III — Tank Canals, 












Bundclkhand Cnnnls, 

.. 


1,C11 

1,951 

],nos 

ISR 

392 

0^7 

1,799 

1,743 

1,245 


Total, 



8,89,380 

10,78.801 

G, 70,456 

5,57,480 

7,00,13V 

17,82,090 

11,10,872 

17,78,990 


These figures show the ci'Ppped area irrigated, and hence include twice over the area which bears 
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two crops in tlio Tlio Table on page xiii preceding only shows the actual area to which water 

was applied irrespective of tho number of crops raised by it, and which is considerably less than 
that indicated by those figures. 

"With tho exception of tho Eastern Jumna, which dates from the time of the Mogul emperors, 
all those canals ha\c been constructed by tho British Government, the most recent being the Agra 
and Lower Ganges Canals, tho former of which was not fully opened until 1878, and the latter not 
until 1879. Xlio great variations in tho area irrigated by the Agra Canal indicate that it has not 
yet acquired a settled hold of the agriculture of tho tract througli which it passes. The progress of 
irrigation on tho Lower Ganges Canal is obsciued by the transfer to it of a portion of the Upper 
Ganges Canal, which also accounts for thodocre.aso of irrigation indicated in the returns of the latter. 

These canals represent n total outl.ay of about GJ crorcs* of rupees, and arc worked at a total 
annual c.xpcndituro of 19 lakhs of rupees, jnelding a not profit of from 4 to 5 per cent. No com- 
pulsory water rate is assessed on the ■villages through which tho canal passes, but whoever wu«lics 
for tho water takes it, his land being subsequently mensured up and charged for tho water at a rate 
which varies with tho kind of crop grown, ranging between Its. G per aero for sugar-cane and Es. 3 
far wheat or liarloy. DifTerent crops require ditTercnt amounts of water, and this method of a'^scss- 
ment is therefore to some c.xtoiit h.ascd upon tlio amount of water used, although a single irrigation 
renders a cultivator liable for tho full amount. 

Canal water may reach (he cultivator either flush with the surface of the ground, when he has 
merely to allow it to flow over his field, or at some depth below the surf.icc, when lie has to lift it. 
Eegard is paid to this in the canal tarilT, “flush” rates being considerably higher than those for 
“lift,” hut not in all eases ns high ns tho full value of tho difierencc. Tlio rates per aero arc sum- 
marmed below : — 






Upper Ganges 
and Kastcra Jurana 
Canals 

(rales tis onginally 
fixed) 

Loivcr Ganges 
and Agra Canals, 
(mtes as recently 
revised.) 

Sugar-cane and rice — 




ns. 

A. 

r. 



r. 

Flush, 

... 

... 

... 

b 

0 

0 

c 

10 

8 

Lift, ... 

... 


... 

0 

b 

4 

3 

5 

4 

Tobacco, oj)lum and vcjctalles — 




1 

1 





Flush, ... 

... 

... 

-«• 

0 

0 

0 

4 

0 

0 

Lift, 

... 

... 

... 

2 

0 

0 

2 

0 

0 

All rail Crops, indigo and coUon — 










Flu fill, 

... 

... 


2 

4 

0 

3 

0 

0 

Lift, 


f •• 

** » 

1 

8 

0 

1 

8 

0 

All lharif crops not specified nbove — 










Flush, ... 

*.• 


• * * 

1 

10 

8 

O 

0 

0 

Lift, 

... 


... 

1 1 

10 

0 

1 

0 

0 


Irrigation has of coursoa very difleront value in different parts of tho country, hut those lates are 
fixed for tho whole Provinces, and nflbrd therefore but little indication of the real value of the water. 


• Dvclnrivo o£ clmrgcs on ncconnt ot intcrait unpaid in back veara, wliieh amounts to it crorcs The total income of tlio 
canals lias amounted to nearly a|| crorcs, so that If no charge is made on account of comjiound jiitcrcst, the ileDcit onl) amounts 
to a little over eighty thousand lupccs. 
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It must not lio imagineJ, however, tliattlio ^vholo of the aica irrigated by canals arould bo otlicr- 
viso nmingated. Unfoitnnatcly ilio eaibei made canals ^\erc aligned tlirongli the most fertile parts 
of the rro%mce=, aslncliin gcuci.al ’^sorc alicady abundantly supplied avitli avcll irrigation, and ui thc'o 
tiactb the effect of tho canal in oidmary years has boon in gioat measure merely to snpplant one 
hind of iingation by another, as itlioiit directly increasing the productii enc=s of the country, otlicnrne 
than by loleasing laboui ailiicli -noiild otlicriMso bo employed in laising ivatei from ivclls To arrne 
even only appii oximately at the pioporlion of tho canal iiiigatod area v, Inch isoiild have been irrigated 
fiom othei somcos had tho can.d not been in oxistonco is a ta==k of extreme difficult), especially m 
case of tho oldci can.ils. Tho only data avliicli aio aiailablo mo (1), tho icvcnne cnhancemonts made 
at the last settlement in canal irrigated dictiict.s ; and (2), the income fiom the rate noiv loiied from 
landholders on land winch the canal lias coinorteJ fiom imiriigatod to irrigated since settlement 
But Iingation was only ono of many considerations which determined tlio amount by w hicli the 
icionuc of a District avas enhanced, ami to cstiinato its piopoitionato weight ns compared with that 
of impioacment in communication, ri=o in piiccs, dee, avould be difficult if not iinpossihle, especially 
as tbo accuracy of the area letnnis professing to show' the extent of irrigation before the construc- 
tion oi canals is ojieii to vciy gieat siispicion. In tuo cri‘-o of iiic Agra CnWi, liouivtr, inaUcrs are 
less complicated, sinco it was not opened until after conclusion of scttlemoiif, and lienee all land 
winch IS exclusively indebted to the canal foi its iingation is assessed to oivner’s rate. The collec- 
tions of ownoi’s lato during 1881-82 indicate that 88,900 acres out of the total area irrigated 
(1,35,421 nciO') would otliorwiso lia\o been dry, to that tho area on wliich the canal may bopre- 
EiiincJ to liavo meiely supplanted existing means of irngatioii forms as ranch ns 72 per cent, on 
tho tot,aI. But tlio value of canals ns n pi otccllon (iaain<:t droughl can bo hardly over-estimated, sinco 
in a complete failuio of rain wells Imvo been piovcd to lie a voiy f.ir infciior resource 
Colt of irrytotioii. It remains to gi\ e briefly an indication of tho conipar.itiio cost of irrigation by tho diiTeront 

methods described abo\o, and foi tins puiposo it is presumed that tho bullocks used on the well would 
be kept m any case for plougbuig, and tho only charge made on account of them is the cost of the 
cxna food winch mig.itiou work would iiccossitato thmr rcceii mg. Tlio wages of a labourer are 
t.akcii as two annas n day, and the labour of tho man who distributes tho water in tho field is not 
taken into coiiiiuloiatioii. The field to be irrig.atcd is presumed to bo under wheat, and to rcccno 
tlireo waterings 


Source of imgnticD- 

Ilciclit 
to Minch ' 
nnlcr 
hflci.1 1 

1 

Arc*! 
irrif^Ttcd 
in cuedny. 

Fnco 

I pnij for 
MAlCT 

Went rnd 
Icfir of M ell 
nntl imjdc- 
iTicnts find 
interest on 

cfinitTl 

ontin\ if 
nnj. 

Cost of LAnoxm. 

Total CKt 

HuU.Kk f. 

Mat. 

Per 

(by. 

Total 

Per 
dny , 

Total 


feet 

^icrc 

ns A, 

r.s A. 

A 

n A j 

n, A. 

K. A 1 

US A. 

Kndia well worked by lever lift. 

10 

i 

... 

0-8 



0-1 

C-O 

C-8 

Knclia well worlictl by one pair 










buUock=, 

30 

itb 

... 

2-1 

O-S 

2-13 

0-1 

3-12 

8-13 

Pnkka well worked by ono pair 










bnllocl;s, 

30 

Jtb 

... 

3-1 

0-3 1 

2-13 

0-1 

S-12j 

9-13 

Tank by swing backet, 

4 

^th 

1 

.» » 

» , , 

» . . 

0-G 

4-S 

4-8 

Canal by swing basket, 

3 

dth 

1-8 

. » * 



0.C 

3-G 

4-1 4 

Canal flash, 

... 

S 

3-p 

... 

... 



1 

3-0 
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Cost of cuUivntion. 


Tlie Io^Y cost of canal irrigation as compared with other methods is vciy strilong, and yet it 
appeals very donhtful M-liethei the lates would bear much laising Tlio Talue of canal water to a 
cultivator is much lessened by tho unccitainty of its supply. Water can only be legally ialccn 
during certain periods Aihich aio fixed for each village, and should thcic bo a gieat demand foi 
natei higher up tho distributary, or tho cultivatoi'b field bo .sitiiatcd at .some distance from tho 
supply chaniiol, it not unfrcquontly happens that water is only obtainable at very inegulai periods 
And even with a lognlar or continuous water supply iirigatiou can often only bo eftected at nrogii- 
lai inteivals, owing either to the rapacity oi caprice of undei -officials, who to a great extent coiitiol 
distribution, or to the enmity' or icquuemcnts of a nioie povveifiil noigliboiii, who is enabled by 
the position of bis fields to engross more than Ins sbaio of the watoi allowance. The importance 
of timely inigation to crops can bo hardly ovci-cslimated, and hence it is no uncommon thing to see 
cultivators working then wells for the moro valuable crops within a stouo’s throw of a canal clis- 
tiibutaiy, since in tiro one ease, the water supply' is certain even if costly', wlnlo in tlio otlioi a 
sudden failure of water may' entail the absolute ruin of the crop. Tho difleicnce between the cost 
of canal and that of well water may' be taken tbeiofoio as the measure of loss vvliicb the cultiva- 
tor considers it po'^siblo that he may' sutler from the supply not being timed to suit Ins crops. Of 
the numerous objections which me fiom time to time iiigcd agaiiuc canal irrigation, this appears 
to bo tho only' one which is fonndod on a solid bn'is of tnith. 

Tho avciago sire of firms is so small, r.anging from 8 G acres in the Mceuit Division to 3 acics 
in the Eastern Districts, that a largo shnio of tlio cultivation is home by' “lioiiio” labour — tho 
labour of tho cultivator liiiiwelf, liis wife and liis children. The actual catli cxpeiidituic incurred is 
thoroforo gcnci.ally insignificant, except in those localities whcic very high fainiiiig is practised, and 
the production of crops such ns sugai-cano oi potatoes nece.=sitatc3 tho employment of a good deal 
of hired lahoui. Still, however, it may' be said that it is fair to appraise lionio laboiii at the rates at 
which it could obtain lomuueratioii if let out to hire, but under any' ciicumstances it would bo diffi- 
cult, if not impossible, to value the caio and attention which an indu=tnou5 cultivator and Ins family 
apply' to their land out of liouis, and which often soi ves to extract a profit inidcr cireiimstancos which 
otliciwkc would allow of none. Tho amount of this cxtia labour varies of course with the interest of 
tho tenant in his laud, nud reaches its inaxinium iu the ease of t]io=:c w ho liav e acquired iindei the law 
a light of occupancy' at a fair rent. No allowance for extra lahoui is niado in the following calcula- 
tions, which show the co't of oacli operation if labour be valued at latc® pi cv ailing in the Cavwipoio 
Distiict, wliicli are rather biglior than those of most otlior parts of tlio Piovuiccs. These calculations 
form the data on winch the cost of cultivation given under the head of each ciop is deduced. 


Operation. ^ 

Cost jicr ncrc cndi tirao 

jiractiscd j 

Rem vr.KS 

Ploughing, 

-/12|- 

A pair of plough biilloclis with ploughman 
can bo Liicd for Ec. 0-8-0, and will plough an 
aero in a day and a half. 

Harrowing (or clod cnisliing),... 

-121- 

(Seed, ... ... 

vnnnblo. 


at* 

-jlSf- or -llij- 

If sown broad-caet Ec. 0-18-0, if drilled Ec. 
0-14-0. 

■Weeding, 

-|12|- to 1[8/- 

Ec. 1-8-0 for kbnrif weeding, Eo. 0-12-0 for 
rnbi. 

WntcLiiig, i 

-/I2/- 

For Idinrif crops only. Two watcbcis for 20 
days at Ec 0-1-G each per diem will watch. 



day and night, 5 acres. 


4 2 
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Avertigo outturn. 


Operation. 

Cost per acre each time I 
practised 

Reuauks. 

1 

Reaping, 

TiiresLing, 

vanca. ■ 

i 

31-1- ! 

C AsBuming produce to be 20 maunds grain. 
J One pair bullocks (at 3 annas) and ono roan 
j (at 2 annas) will thresh out 1G8 lbs. in a day 
(of eight hours. 

Cleaning, 

-IGI- 

Assuming produce to be 20 maunds grain. 

TTa/fi mg — 



Canal dues, ... 

Labour of lifting, 

variable. 

1|2|- 

Irrigation is assumed to be With canal water, 
and by a lift of '14 feet, 

Labour of distributing, 

-/2|- 


Labour of making water beds 
(once in a Bcnson only), ... 

-131- I 


Manure,... 

OJ- per 100 tnaundB. ! 

Manure is not ordinarily sold, but will ns a 
rulo command Ibis price if m tbe market. 


Tho figures which profess to show tho aver.ogo outturn of each crop are very far from being 
ab'olutely rchahlo. Tho striking of an average for tho outturn of agnculturnl produce is a task of 
consider.ablc difficulty, even in countries whero tolorably full information is pos=asscd, and Government 
can obtain willmg assistance from private agriculturists. In India tho difficulty- is one that can 
hardly at present bo surmounted. To tho uncertainty which arises from ignorance, and from a 
greater diversitj-of conditions than occurs in Europc.an or Amoric.an agriculture, thcro is snper.addcd 
the error which results from wilful mis-statcmcnt, centuries of oppression having iaught the Indian 
cultivator that ho is likely- to benefit more from tho ignorance th.in from tho enlightenment of his 
rulers. To those c.ausos must bo ascribed a divorgcnco of authority that would otherwise seem 
TiJiculous Three sub-divisions of tho Sah.aranpur District, for instance, .are represented ,as enjoying 
such widely- different outturns of wheat as 12 maunds, 18^ maunds, and 2i maunds, respectively. 

It has been considered .advisable, therefore, rather to found the ostimntes of average outturn on 
a few selected authorities than to attempt to find a moan between a large number of confiictmg 
opmions, and amongst tho .authorities on whom grc.atcst rclkanco has hecn placed may- be mentioned 
the Bareilly and Azamgarh Settlement Reports, by Messrs, Jlocns and Reid, and Mr IVnght’s Memo, 
on the Agriculture of tbo Cawnporo District Any- lessons tauglit by- tho results of experimental farm- 
ing on the part of Government m these Provinces have also been carefully- borne in mind. It will 
be noticed that iu many- cases tho avor.agcs which are assumed arc considerably higher tluan those in 
ordin.ary acceptance with Government officials, hut tliero are few- things so cortam as that tho outturn 
obtained by Indian cultivators is very- generally- under-estimated, and there oven liav e not been wanting 
stahsticLins who have succeeded in demonstrating that tho gre.atcr part of Indian firming is carried 
on at a considerable annual loss to tho cultivator and tho country. The lowness of current estimates 
is partly due (as Las been mentioned above) to wilful under-statement by landholders and cultivators, 
who are slow to see in the curiosity- of Government any- object other than an mcreaso of taxation, 
and partly- perhaps to statistic.al difficulties experienced by- Settlement officers desirous of maintaining 
•what is considered tho proper ratio hetiveen rent and produce. With the increase of population and 
diminution iu tho size of holdings, tho produce per acre rises very greatly. Rents rise at tho 'amc 
time, but not by any means ^an pnssuj and tho jiroportion between rent and produce has a tendency 
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llieiefoie lo dccicnsc. In l)ncla\ai(l imts of Iho Provinces -whore f.ums nro large mid cultivation 
]o^\, rents me gcnoially paid in kind, often amounting to half, and aery seldom to lesv than a tlih d, of 
the pioducc , the produce, howcvci , hcing «;o email as not to make the landlord’s share worth nioio 
than Kc, 1 or Ps. 2 per acre. (Smaller farms necessitate a largoi piodiicc, hut the ]irciea=c rs ohlain- 
ed at an cxjicnditiiio rrhich -NMllriot admit of a proportionate increase ui rent. In such cases rent 
may ho as high as It- 10 per acie, and still not iopiO'=cnt moio than Vath of the gio- produce. It 
iia-, however, liccii customary to rog.aid rent a<( mcasiiied rrith moro or lc« exactness liy ^id of tho 
piodirco, and thi- piinclplc has been not unficqucntly reconciled ^^ith facts Ly understating the pio- 
diico vihcii the rent seemed unduly low. 

Tho distirbution of tho raid, klianf, and total cropped area amongst, tho moi o impoitant crops 
in the 30 tcmpoiairly settled N Piovrnces Drstiicts i'- shorin bolou rri the form of a percentage. 
Tho figures haro heem calculated fiom an avciago foi tliiee years— 1878-79, 1879-80, and 1880-81. 


Crop 

Pnr.cL'.T.ron ox 


rcr.CnNTACtE ON 

KlmnC 

nren 

Rnlunnt 

:atd 

nren 

Total 

nren 

Crop 

Klmrif 

area. 

(Rnbifint 

1 nrca 

Totnl 

area 

A7ini if. 

Jii.ir, ... 

307 


7)7 

Jiali!. 

Wlicnt, 


28 C 

13 1 

Bi'ijia, . . 

7 7 

• •• 

4 1 

1711001 niid Barley, .. 


0 0 

4 2 

Ariinr, 

Jiu'ir ami Arlinr, 

1 0 


05 

Wlicnt and Gram, ... 


8 ] 

3 8 

12 1 


C 1 

Barley, 


13 5 

C 3 

13 ijra mill Ailim , 


... 

41 

Bariev and Gram, ... 


19 2 

0’5 

Jifw/.c, 

5*7 

... 

30 

Gram, 

... 

103 

4-8 

Rico, ... . . 

21 '3 


31 -.3 

Peas, 


3 8 

1 5 

Uril, ... 

2 0 

«•* 

1-0 

Ilasur, ... ... 


1 0 

04 

Wotli, 

1 G 


0 9 

Potatoes, 


0 1 

O'l 

Cotton, 

d'l 

••• 

9 9 

Ojnuiii, ... 

Tobacco, ... 

• » j 

1 3 

O-G 

Cotton nntl Arlinr, ... 

G 9 


3 G 


02 

0 1 

Siignr-canc, 

4 8 

*«* 

2 .') 

Melons, 


02 

O'l 

Indigo, 

Fodder crops, . . 

2 0 

*•. 

1 1 

Vegetables, ... 


0 1 

0-0 

2 G 

... 

I'.G 

Garden food crops 


0 1 

0-0 

Garden food crops, ... 

0 1 


0-1 

Gaiden non-food crops, 


02 

0 1 

G.nrdcn non-food crojis, 

0 1 


0-1 

Misccllnneons food ciops, ... 

• b • 

PI! 

0 G 

Jliscollniicous food crops, ... 

7-8 

• • • 

4-1 

Miscellaneous non-food crops, 


30 

1-5 

Itlisccllnncous non-food crops. 

1-8 

... 

1-0 
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FIELD AND GARDEN CROPS 

or THE 

NOETH-WEST PEOVINCES AND OUDIL 


FA-RT I. 


TRITICUM SATIVUM, Lam: 

plates Ta. aTid In ] 


English, wheat; Vernacolah, gehun, gohun, gandum (Persian). 

Natural order Graminca, tribe Ilordcccc. An annual herbaceous grass. Stems manj', 2-3 ft. 
high, erect cylindrical, jointed, hollow except at the swollen pubescent joints, ‘•mooth, strjatc, glau- 
cous. Leaves few, distant ; she.aths long, not inflated, smooth aboic, u=nally hairy on the lower 
EUifaco ; lignle shoit, tinncate, tom; blade C in. to 1 ft. or more in length, Imcai, giadually 
tapering to a point, smooth or with a few scattered haiis, ciliato at tlio base, glaucous green Spike- 
lets 3-5-flowoied, (the tcnnmal flower always haircn,) sessile, compressed, disticliou'ly annnged on 
the two sides of a flattened excavated haiiy racliis, the whole forming an oblong linear cylmdiioal or 
suh-quadrangulai spike 3-5 in. long, and with a few aboitivc spikelets at the base Glumes 
2, oq^ual, boat-sbaped, oblong-oval, hard, smooth and polished, midrili extended into a =liaip point 
viith foiward pricklc=. Palos 2, about equal in length, the louei boat-shaped, obtuse imicroiiato 
or awned, the upper thin, papeiy, transpaicnt, with two latcial ncivos, edges inflexeJ, ciliate. 
Lodiciiles 2, hairy at the top Stamens 3 ; filamentb slender ; author^ largo protudod at the time 
of flowering. Ovaiy ohovatc, tnxncatc, hairy at tho top ; stigmas 2, ncaily sessile, feathery 
Fruit (tho grain) enclosed within hut not adheiing to tho pales, about ^ in in length, oioid or 
roundish, flattened on the ventral side and with a deep longitudinal groove, vlute yoUow or reddish. 
Embryo luinutc, on one side at tho base of hard floury albumen. 

The countless varieties and sub-vaiieties of wheat which are grown in these Pro- 
vinces speak volumes for the imj^ortance of the part which it plays in the agriculture 
of the country. It is only with rice that we find anything like the differentiation 
which years of natural aud artificial selection have produced in wheat. It would he 
futile to attempt to classify these varieties hy the vernacular names which they bear, 
since these names are in most cases of very local application, aud even when used over 
an extensive tract of country are often found to be applied to totally different varieties 
in different parts of it. All that is possible here will be to indicate the lines on whicli 
the varieties may ho most rationally classified, noting the’ vernacular names of a few 
of tho most prominent ones. 

The most convenient primaiy suh-division of wheats is into staicliy and glutinous 
or soft and hard, the former containing a larger proportion than the average of starch, 

* References — I.nm.Encjd Mctli u. 534. ncntlcy nnd Trimcn Medicinal Plants C94 T lulgare, Vill , Powell 
Puiij Prod 225, Dniry UjcEnl PI 434 T. mfu'iii'i, Roxb. PI Ind j 359. T fnbernvr;t,lloxh 1 c 
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Distiibnlion 


and being thus especially fit for the production of fine (lour {rnaida), while in the wheats 
of the latter class gluten predominates, rendering the grain especially productive of semo- 
lina {sitji). Grains of tho first class break easily, with an opaque pure wliitc fracture, 
whilst those of tho second class arc difficult to break or bite, and appear more or less 
translucent. Soft wheats arc in most demand for (die English market, but hard wheats 
command a market in Mediterranean ports for the production of maccaroni, and arc 
preferred hy the Natives of the country as tho more Mholcsoino for general consumption. 
Each of these classes may be sub-divided into two .sub -classes distinguished by the grain 
being white or red, and the varieties included in each of these sub-classes may be furtlier 
grouped nccoiding as the ear of the plant is or is not furnished with awns or “ bearded ” 
To mention some of the vernacular names wliich arc of most general application, daudt 
01 ditdin is the name of the variety which stands at the head of the list of soft white 
ivhcats, and wliicli has been pronounced by English’' experts to bo equal m value to the 
finest wheats in the English market. Mnndia or murdia (lit .shaved) is the term applied 
to beardless wheats, generally white, but not so markedly so as the daudi. Hard 
white wheats arc called ladlta in the western portions of the Provinces. Fusi generally 
denotes a soft red whe.vf., and lallna or lallia a hard red wheat, Ganffajah (a common 
term in the Bomb.a}' market) is .applied to many difTercnt varieties, and its only general 
application appears to bo mixed red and white hard wheats. A curious round berried 
variety, which somewhat resembles pearl barley, is called patjphamiari, and was apparent- 
ly an introduction from Arabia. 

Wheat is giown to a huger extent than any other crop. Tiic area under either 
wheat or mixtures in wlncli wheat has a pliicc, amounts in the whole of the N.-"W. 
Provinces and Oiidli to some 72 lakhs of acres, 51-J lahiis of which arc in. the 30. 
tcniporaiily settled N -W. Proxinccs Districts, constituting 4G per cent, of their total 
cropped area, and 21 per cent, of tho area under rabi crops. Tlio cultivation of wheat 
grown alone reaches it-i maximum lu the Mceiut and Eobilkhand Divisions, where 
winter rains may he safely reckoned upon, and it is in the.se Divisions that the finest 
vanctics liave their home. In the drier Districts of the Agra and Allahabad Divisions 
and Buudclkhand wheat, is rarel 3 ’’ grown bj' itself, and is generally sown with either 
barley or gram, whicli by their superior liardinoss continue to eke out a crop in cases 
where the wheat would fail from insufficient moisture. 

This is clcail}" shown in the subjoined table — 


Pfrceniaje io total 
rail cropped area oj 

Wlicnt nlonc, ... 

?>Tcrriit 

Rohilkhfind 

DlriStOn 

Aprn 

Di tisron 

AllnlmbJiil 

Divnifin. 

cxctudinj!^ 

JMnnpnr 

Di'itrict 

Benfires Tim* 
•ion, including 
Anincfirh, 
nntl 

1 GorrVhjitir 
|DiFtncts nnlj. 

j DlUilOT 

Ktimpnn 
! Division, 

1 inclnding 

T nriH 

District ocT/ 

■18., 

47 8 

2G7 

2 2 ' 

l.SO 

i 

11 s 

58 4 

Wheat in mixture, 

12 '7 

14 2 

r2 2 

22 1 

119 

GO 8 

82 

Tola), ... 

scs 

C2 0 

38 9 

S1-,S 

20 9 

■ 

72 C 

CC G 


.^cc Dr. Torbes Wntson’s report on ivlicnt B-imnlc! collected hr tlio Indian Goiernmcnt end forrr.irdcd to Uic India OfCce 
m 1676. 



TRITICUM 3ATIV0M. 


3 


Sfl^aou. 




Soils find Dianuro 


Tilliige 


Soiviiig. 


Wheat is a lahi crop, being sown, in the end of October or beginning of November 
and cut in bfarcb and April. As a rule it is only sown on land which has lain fallow 
during the pieceding kharif (called cliaumds or pitral), bnt in highly manured land near 
village sites it occasionally follows maize, the maize being cut only 6 or 8 weeks at the 
most before the wheat is sown. No particular rotation is known to be followed, but in 
tracts where cotton is widely grown, wheat is generally said to follow it, probably, how- 
ever, merely because cotton in the kharif, like wheat in the rabi, is the crop which is 
principally grown on tlio best land of the village. 

Wheat is commonl^'^ sown mixed with bailey (when it is termed or with 

gram {gochana), as well as grown alone. Averages struck on the ciop leturns of the 30 
temporarily settled distiicts for the years 1879, 1880 and 1381, shows the area under 
w'heat, wheat-barley and wheat-gram to stand in the i elation of the figures 32, 10 and 
9. Wheat-gram (also called Lirra) is but little grown north of the Jumna, but in 
Bundelkhand it forms one of the principal and most characteristic crops. Usually a 
wheat field contains some rape or mustard sown either in parallel lines acioss the field 
or as a border. These flower in the beginning of February befoie the wheat has begun 
to ripen, and the contrast of the biight yellow bands with the shining green of their 
setting IS a feature of striking beauty in an Indian village landscape Linseed and 
dtidn {Eiuca saliva) are less commonl}’- sown in wheat fields. 

Wlieat IS grown on almost every soil but the very lightest sand ; a inther heavy 
loam being considered best suited to it. The fields of loamy soil {domat) which cover a 
large poition of the Uoiib, even when more isolated fcsseia; in the midst of usar plains, 
hear with caicful cultivation crops of wlieat of surpusing excellence, although unman- 
ured for years. But manure is, as a uilc, applied to the better class of wheat fields 
generally in evciy second or third year, althougli in quantities whicli would sound iidicu- 
lously small to the English farmer, 4 tons (=100 maunds nearly) being about the average. 
It is reported from some Districts of the Provinces (Bijnor, Patehpui and Goiakhpur) 
that land is occasionally prepaied for wheat by heiding sheep or cattle on it, but this is 
a practice of very far from general occurrence. 

Tlie number of ploughings varies within veiy wide limits, depending not only on the 
character of the loc.ility and soil, but on the energy and leisure of the cultivator. Thus 
20 ploughings arc reported as not uncommon in Goraklipur, while two or three are held 
sufilcient in the black soil of Bundelkhand. Eight ploughings may be taken as the 
average number. It is essential that the land should be ploughed at tlie veiy commence- 
ment of the rains, so ns to lie in open furroiv and diink in the whole of the rain which 
falls. Indeed the ploughing of wheat land is often held to take piecedence of prepara- 
tions for the kharif crops as is expressed in the pioverb 

“ Ago goliuii, picLlie dliiin, 

UbIco linbiyc barn kisAn.” 

The clods are crushed and a fine tilth (which is absolutely essential in most soils) 
cieatodhy diagging a flat log of wood {inai, pdtlia or hengd) across the field, the bullock 
diiver standing on it to increase the weight. 

If the giound is very damp the seed is sometimes sown broad-cast and ploughed in, 
when it is not buried moie than one inch below the surface, and is less likely to rot than 

B 2 
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if buried deeply. But tlie two commonest metliods of sowing are (1), by simply follow- 
ing tlic plough and dropping the seed into the funow made by it, the seed being covered 
b}" the eaith thrown up by the next furrow, and (,3), by dropping the seed down a bamboo 
fastened to the plough stilt. It is said that the advantal^m of each practice varies with 
the condition of the soil, the former being best when the soil is very moist, and the latter 
when the soil has somewhat dried But as a matter of fact the practices arc strictly 
localized to tracts within which cither one or the other is exclusively followed. The 
amount of seed used per acio varies fiom 100 to 140 lbs. After the sowing is complet- 
ed the field is either left in furrow, or is smoothed with the clod crusher, the latter 
practice being said to save iirigation enabling tlio ivater to spread qtnclccr over the 
surface. The field is then divided off into irrigation beds by scraping up little haiihs of 
earth with a wooden shovel. 

Irrigation If tlic soll IS sufficicnll^’- moist in October to allow of the seeds germinating pro- 

perly, the necessity of irrigation depends in chief measure on the occurrence of winter 
rains. Tliis is shown in the following table, in which the normal winter rainfall of 
each Division is contrasted with the percentage which irrigated wheat (growm alone) 
bears to tlie total — 



1 

Jtcernt 

Iliilsion 

nnliillhanil 

Diiisioji 

Aprn 

PjlJSlOt) 

Alhb'ibad' 

DnDiou, 

C’^cludiug 

Jannpur 

District 

Jlcnurca j 
Division, ! 
including 
iSasli end 
Gorakhpur 
Districts 
only 

Jliansi 

Division 

Knmfinn 

Division, 

including 

Tcrai 

District 

only 

1 

Normtil rnmi'nll between Ko\ ember 
let nnd Mny blsl,* ... ... 

0-5C 

4 70 

2 55 

1 

2 2C 

C 55 

1 

2 0C 

C 5S 

rercenltigc of irrignlcd wlieat lo 
total, .. . . 

53 1 

30 1 

71 3 

i 

C.O 7 

71 0 

27 1 

02 7 


The high percentage of the Meerut Dinsion is duo to unusual facilities for iriigation 
from.canals. Tlic percentage of the Allahabad Division would have been far higher did 
it not include the two Bundclkhand Districts of Banda and Hamirpur, whcio irrigation 
is rendered needless, as well as impossible, by the chainctci of the soil. 

Should the soil he too dry for germination, a watering (called palco) must he given 
before sowing, and tins — a compamtivcly easy matter in Canal Distiicts — occasions great 
laboui and delay in Districts which loly on wells for their water supply Tlie instance 
of Eae Baicli in the rabi season of 1879-80 show's, however, that nearly the whole of 
the usual ciop area of a District can he sown entircl}’ on well water, should the natural 
moisture he insufficient as it was in that year. The number of waterings given to 
wheat vanes from one in Eohilkhaud to seven or eight in tho drier parts of the Doab, 
but as a rule three or foui wmterings arc ample even in the driest localities, and when more 
watcrthanthisis used,iti‘iprobahl 3 'mcrclya cover for bad cultivation, a state of things 
common enough in Canal Districts, wlieio water is charged for b^- the crop and not h}’ the 
amount used. Careful cultivators some times give tlieir fields a weeding after the first 


* CAlcnlfltcd from the normal rainfall at cacli D, strict hcail cjuirtcrs in the DiMsion; 
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watering, and benefit their crops almost as mucli by loosening the caked surface soil as by 
removing the weeds, but this is by no means a common practice, and if the land was in 
clean condition when sown, it is not as a rule weeded. The custom is reported from the 
Babiaicb District, and may prevail in other parts of the Provinces, of topping wheat which 
shows an undue tendency to run to leaf and stalk, by cutting down tbo upper portion of 
tire plants with a sickle. This is done when the crop is about 3 feet high, and care is 
taken not to cut down so low as to damage the ears which have formed in the leaf covers, 
but not 3 'et emerged. A similar custom obtains in parts of the Punjab where however 
the jmung plant is fed down by sheep. 

The crop when ripe is cut bj" sickles and carried to tire tiireshing floor, where after 
having been allowed to dry for several days it is trodden out by bullocks, and winnowed 
by tire simple expedient of exposing the grain and chaff to the wind b}”- pouring them 
out of a basket held some 5 feet from the ground. Should there be no wind, an artificial 
breeze is made by agitating a cloth, but tins adds greatly to the expense and trouble, aud 
is in no way an cflicieirt substitute for the English winnower 

Indian like English wheat suflers fiom tire attacks of microscopic fungi, but not to 
the same extent, oiving doubtless to the greater dryness of the climate. 

There is, however, a considerable difference in this respect between one locality and 
another. In the Meerut and Eobilkband Divisions, where winter rains are of regular 
occurrence aud dense mists often prevail in December and January, it would be difficult 
to And a wheat field in which some plants were not attacked by rust, and occasionally 
considerable damage is suffered from it, while in the centre and south of the Provinces 
it often requires a considerable amount of searching in order to discover such specimens. 
The commonest of the fungous diseases to which wheat is liable is the one known as 
ralhia or ffirwi, which appears to he identical with the English mildew or rust. Tlie 
plant tissues become filled with minute orange coloured spores which, when ripe, burst 
through the plant skin in longitudinal fissures, sprinkling the leaves and ears with a red- 
dish powder. In this condition it is known to botanists under the generic name of 
Tricliobasis, from the fact that each spore is furnished with a short hair-like profusion 
or stalk. As the plant ripens clusters of minute bodies appear, each consisting of a 
stalk fixed in the leaf tissues hearing a double-celled head. These bodies grow out in 
clusteis, each cluster appearing to the naked eye a minute black spot. In this stage the 
fungus is known as Puccinra, and was long supposed to be a separate plant fiom the 
Tiicliobasis, instead of merely a stage in its history. 

"When ears of wheat are distoited and thickly covered with a dark brown or black 
dust, the plant is infected with the disease known to English farmers as ‘ smut ’ (Ustilago), 
and to natives ns handwa. The dust is composed of very minute globular spores far 
smaller than those of Tricliobasis, but resembling them in being single celled Rust does 
not necessaiily altogether destroy the produce, although it almost invariably deteriorates 
it, but nothing survives the attacks of svmt. The name handwa is applied to a totally 
distinct disease in tire case of the millets, when it denotes tbo fungus, known as “bunt” 
or “ ergot ” in England, which fills the grain with a greasy black powder, leaving the 
plant, and indeed the grain itself, externally perfectly healthy looking. Bunt does not 
appear to be so common in wheat in this country as in England. 
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The disease known as lakhva (Polycystis) consists of spores which fill the plant 
tissues and break out when npe in longitudinal fissures exactly like rust, from which, 
however, ifc differs in each spore, being a spherical agglomeration of numerous cells 
(somewhat resembling a blackberry in shape) instead of being unicellular. Lahhia is 
said altogether to prevent a plant from bearing ears. 

But by far the most extraordinary disease to which wheat is liable is that known 
as sehoan, in which the young wheat grains are found to he filled with minute worms 
in various stages of development, comparatively large sized, (apparently) males and fe- 
males being associated with a mass of oval shaped eggs, fiom which smaller and less 
highly organized worms emerge. As the grain ripens at harvest time these worms will 
be found to have completely filled the gr.am, having entirely ousted (and possibly eaten) 
the males, females and egg cases to which tliej' owe their origin The grain is much 
shrivelled and of a dark colour, and can be easily recognized as infected. The most ex- 
traordinary fact connected with tins disease is, however, that the worms can retain their 
vitality for a very long time, although unprovided with any source of nutiiment, and if 
an infected giain is examined a year after harvest, they will be found matted together in 
an entangled mass, apparently torpid, hut showing no signs of death or decay. This 
would .seem to indicate that their life in the wheat gram is only one chapter of their 
history. .]• 

Appraising the whole of the labour applied to the field, the following may be accept- 
ed as a near estimate of the cost of growing and harvesting an acre of wheat. — 




Its 

A. 

V. 

Plonghinf (c'gtit times), ... , , 

... 

, . C 

0 

0 

Clod erusbing (four times), 

... 

. 0 

8 

0 

Seed (100 lbs ), 

. . 

... 3 

0 

0 

Sowing, 

... 

. . 0 

14 

0 

lYccding, ... . . 


... 0 

12 

0 

Ilenpiiig, . . 


... 1 

8 

0 

^iresbing, 1 oq maiintls (= 27 busbeU), | 

... 

. . *0 

0 

0 

Clcamiig, / 1 

... 

... 0 

C 

0 

Totrtl csclndmg irrigntion, mnnnro nnd rent, 

... 1C 

0 

0 

Irrigntion (tlircc times) — 





Making rratcr beds, 

0 3 0 




Cimal dnes, 

18 0 




Labour, 

3 12 0 

5 

7 

0 

Mnirare (100 mnuuds), 

, , 

... 3 

0 

0 

Rent (for second class land), 

... 

... 7 

0 

0 

Grand Total, 

... 31 

7 

0 


The diver.sity of the conditions under which wheat is grown renders the framing 
of an average outturn a task of great difficulty In a report on the wheat cultivation 
of the Provinces diawn up foi the Sccretarj' of State in 1878, the general average out- 
turn was assumed to be 700 lbs , hut theie seems good ground for believing that this is 


• T^o p'lirs of bnlloc] s (at 3 nnnos a pair) and 2 coolies (nt 2 annna each) tread ont nearly 310 Ib^ gram in n dap 
I Since llie Rbo\c^vf,s ^nltcii Ihc iyoitob liavcbccn identified as belonging to the order ti latoxdea^ and arc apparentl) of 
tbc genus Tlicp assue from llic infected grain i\}jcn soi^n, and attack tlie groning corn, gaimijg admiiSJoa into 

the flo\scrs, when jet uiidt\cloped, presenting the doclopnient of the grain and producing in its place a green gall (mis- 
taken for tbc gram oboie) in i\hich tliej reside 
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far too low an estimate After collation of tlie most trustworthy authorities, the lowest 
average which can he assumed for irrigated land appears to he 15 raaunds per acre for 
wheat grown alone and for wheat-barley, and 13 maunds for wheat-giam. "With like 
advantages the outturn of wheat-bailey would he heavier than that of wheat alone, but 
this is counterbalanced by the general inferiority of the soils on which it is grown, so 
that the same late of outturn has been assumed for both. Tlie outturn of wdieat-gram 
is lessened by the yield of gram being less than that of either wheat oi bailey. The 
outturn of nninigated land depends so gieatly on the winter rains, and in these the 
different parts of the Provinces share so unequallj’, that it wiU bo safer to frame an esti- 
mate for each Division separatel}', tlinn a single one for the whole Provinces. 



Meerut 

Division 

nohill band 
Divihion. 

Acrn 

Div laion. 

1 Allahabad 
Division 
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Dn ision 

I 

i 
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Tarni Dis- 
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Total 

1 
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10 

10 

7 

1 

7 

8 

c 

8 

9 

Whcftl-bnrlcj- 

10 

10 

7 

7 

8 

c 

8 ; 

1 

9 

Wlaent-gram, ... 

9 

0 

c 

7 

8 

7 1 

8 : 

i 
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It may he accepted as a general rule tliat wheat constitutes -jths of the outturn of 
wheat-barley and -jrds of tliat of whcat-giam, except in the Allahabad and Jhansi Divi- 
sions, where gram is the principal crop in the mi-xture, and the proportion of wheat is 
not much above |rd. 

The outturn of straw vanes in weight between half ns much again and twice as 
much as that of grain. "When crushed into small pieces, as it is in the process of 
treading out the grain, it forms perhaps the most important cattle fodder in the 
Provinces.^ 

Special returns of the aica under wheat in the j'car 187C-77 were called for from 
all Districts of the N,-W. Provinces and Oudli, and were compiled in the nheat report 
alluded to in the picccding paragraph They showed the total area under wheat in the 
Provinces to he over G million acres, towards which Oudh contributed very ncaily a 
thiid. ISTo details were given, however, of irrigation, and it is uncertain how far 
the aiea under mi.\cd wheat crops w.as included. 

Pclow is shown the average area under wheat in the 30 temporarily settled 
Districts of the Provinces, calculated on the statistics for three years, 1879, 1880, and 
1881. 


* Jn ense it mnj be tbfit nn catinnto co mucb hipbcr t)inn llio'io wliicli lin\c been accepted requires 

■pccinl ] n^tliflcntion, tbo foIloTviiif; tiro antliontics mti) be cited Ift, Mr. Mocn'?, wlicn ^cttlcnicnt OHlccr of Bnreilh , after a 
Tcrj* Iirpo nniTibcr of oxpcrnncnls extending o\cr KC\crftl icnn, deduced a district A\crngc of 975 lbs,, or nearly 12 miiuntN, 
inking min canshlcrniion viumgnled as irell at xrrtgattd taud On the Cnunpore Farm in 16S0, 10 irrigated fields, 

nenf of rrhich rr/*rr norc th'in ^;ricr, yielded nu nxerngeof l.-lOO Ib^. (= 17 maunds), and 10 unimgatcd fields an 

n\crngr of G35 lbs (= nrnrly 8 imunds) Tltc Binillcst outturn obtained from unirrigatcd laud uas 500 lbs During the 
folloiMnp Fca'^on 17 irngnlcd fields }jcb1cd nn n\crngcof 15 innmuh 

Onl} admail proportion of Iho Farm land \\n^ manured in cither eoason, and the fields on ^vliicli the crages arc bised 
Tvcrc cultivated vrith tlic expreaq piirpn^c of nmv mg at the nvernpe outturn of wheat laud under ordinnrj circumstances 

In 1860, tlic winter rains amounted to only a iinminal ipmnlity, and in 18BI to 2 2 inches. 
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Irrigated, 

TJnirngatcd, 

Total, 

'Whcal-larlaj 

Irrigated, . . 

Unirrigatcd, 

Total, 

Jtfecrut 

Division. 

UoliiUliand 
Du ision 
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Division. 

Allilinbniil 
Div ision, 

' cxclnding 
Jaunptir 
District 

' Dcnnrc-s 
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includinjiX 

Azamgarli, 
Dasti and 
Gorakhpur 
Districts 
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Jliansi 

Division 

Knmann 

Division, 

iDclndiDg 

Tarai 

District 

onlj 

Total CO 
tcmporarilj 
settled 
Distncts 

ncrca 

5,0:>,217 

5,27,112, 

ncrca, 

2,02,345 

8,09,330 

nercs 

0,75,963 

1,30,380 

1 

acres 

1,17,798 

07,127 

acres, 

1 

2,15,306 

88,108 

acres. 

17,959 

47,028 

acres 

11.308 

23.309 

acres 

!i5,35,891 

10,93,084 

11,22,329, 

10,11,075 

5,00,8 i8| 

1,81,920 

3,03,501 

05,587 

31,017 

32,28,975 

C0,9C2 

1,29,83C 

27,120 

2,43,700 

83,110 

72,001' 

32,015' 

40,811 

1,93,887 

1,05,290 

19,100 

3,071 

1,100 

3,309 

4,17,420 

0,05,407 

1,90,798' 

2,70,880 

1,55,810 

78,880 

2,99,177 

22,831 

4,475 

10,22,893 

Wheat-ffrw^. 

[ : 








Irrigated, 

43,089 

3,114 

40,821 

12,405 

700' 

4,359 

4 

1,01,585 

Unirrigated, ... . . 

95,219 

20,808 

35,985 

3,50,033 

525: 

3,10,665 

410 

6,20,545 

Total, 

1,88,308 

29,952 

70,809 

3,00,398 

1,225! 

3,15,021; 

1 

414 

9,25,130 

Grand Total, 

14,51,435 

13,12,513 

7,38,992 

1 G,27,90i 

i 

0,03,000 

1,03,412 

89,500 

51,70,998 


Tradt. 


TIic large area under rvhcafc-grara in tlic Allaliabad Division is due to that Division 
including llie two Bundclkliand Districts of Banda and ITamirpur. 

The net exports of wlieat by rail during tbe three ycais 1878 to 1881 arc shown 
below — 



Mfltmds 



Tvopec^ 


Tsts-to 

1879 SO 

1650-8?' 

CsTS 70 

1&70.80 

2880 sP 


To Calcutta, 

,, Ollier placcf', .. 

11,31,014 

19,34,092 

13,01,230 

15,01,310 

35,10,379 53,03,042 
11,95,917 58,02,270 

37,22,121 

43,70,831 

32,91,257 

25,00,789 

Total, ... 
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Description 


Varieties. 


Distribution. 


ScMons. 


English, barley; Vernaoulah, jati. 

An annual herb belonging to tbo tribo Hordeem of tbo natural order Graminex. Stoma many, 
quite smooth, 2-3 ft. bigb. Loaves fow, the upper ono close to tbo spike ; sbeatbs smooth, striate ; 
ligule very short ; blade of leaf linear l.ancoolato, rounded at tbo base, tapering gradually to tbo apes, 
glaucous green. Spdees linear oblong, compressed, 2-2 i in. long (ivitbout the awns) ; spikclets sessile, 
arranged in threes on two sides of a flattened raebis, lateral ones occasionally barren and rudimentary 
(yax. di&ticlion') ; glumes 2, small, setaceous, and awn-liko, enclosing tbo throe spikelets ; pales 2, lower 
ono firm, 5-ribbed, rounded on tbo back and ending in a Jong stiff awn rough with forw.ard prickles ; 
lower pale a little smaller than the upper, bifid, 2-vcinod, and with tbo margins inflexed. Lodlculos 
2, entire, hairy. Stamens 3, exserted. Ov.ary hairy on tbo top. Stigmas 2, feathery. Fruit (tbo 
grain) usually with tbo pales adborcut to it. 

The different varieties of barley may be broadly grouped accoiding as the ears con- 
tain two row.s or six rows of grain. The six-rowed variety {Ilordeum Iicxasdchon) is the 
one ordinarily grown in this country, bearing grains in sets of threes, alternately disposed 
on each side of the lachis or flower stalk. It may be easily distinguisbed from w'beat, 
to tire bearded variety of wbicli it bears a superficial resemblance, by the glumes or scales 
wliich surround each set of three grains being reduced to thin hair-like appendages, 
instead of forming a broad covering as is tlie case with wlieat. The two-rowed variety 
^Jloidcum disiichon') is commonly cultivated in England, but rare in tliis countiy. Tliere 
is a curious sub-variety of two-rowed barley in wliich the flower scales do not adlieie to 
tliG grains, forming a continuous covering as with ordinary barley, but drop off in tbresb- 
iug, leaving tlic grains naked like those of wheat Tliis sub-variety is botanically known 
as Uordcum gymnodislichon, and bears the vernacular names of paighamhari or rasuU, in- 
dicating apparently its introduction from Arabia. It is reported as grown largely in the 
bills near Kotgarb, but is rare in the plains. A field of it on the Cawnpore Farm in 
1870 yielded, with manure and irrigation in moderate quantity, 21 A- maunds of grain to 
tlic acre. 

The total area under barley and mixtures, in which it has a place, in the 30 tem- 
porarily settled N.-’W. Provinces Districts, amounts to 47 J lakhs of acres, wliich is about 
20 per cent, of their total cropped area, and 42 per cent, of the total area under rabi 
crops It forms an important crop in every portion of the Provinces, being most cora- 
monly grown alone in tlie Districts of tbo Benares Division , mixed with wheat, in 
Itobilkband, and mixed with gram, in Agra and Allahabad. 

Bailey is a rabi or spring crop, being sown in October and reaped in March or 
April. It is the crop most commonly grown on land wbicli was cropped in the preced- 


* Referonces : — Linn sp. Pi Kil 1 84 J PowcU Funj Prod 228 , Bcntlcj nnd Tnmcn Med. PI. 203 ; H. 
Linn 77. f/Mf Lmn //, cor/rifr, Viborg (beardless barloj*). 
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Mixtures 


Soils nnd mfuiunng. 


Tiilagc nnd sov-ing. 


Irngition. 


"Wccd-iig. 


Diseases audinjuiies. 


ing tliaiif season, especiall 3 '- if this crop was unraanured Hcnco barley or barley -gram 
{Jjcjha) is tlie usual rahi accompaniment of indigo in the l-rharif, being held better able 
than wheat to provide itself with nourishment fiom a soil winch has not heen allowed 
to lecuperate itself by e\cn a six months’ fallow. 

It IS less frcqiientIjT giown alone than sown mired with either gram and peas (when 
it IS ieimed hejhia) or with wheat {yojai), and the area under bailey alone, bar]e 3 "-grara 
and bai]e 3 "-wlieat stands ni about the relative proportion of 15, 22 and 10 Rape {Eras- 
bica ca/tijnesh is), mustard {Etnssica jvneea), and the small oilseed known as dudn or iaia 
(^Eiuca saliva), are commonly sown in barley fields either in parallel lines some 15 feet 
apait 01 as a holder. Dudn is especially common in uniingated fields. Linseed is also 
Dccasionall}’- giown a.s a bolder. 

The soils on which baile}' is principally giown aie light and sandy, and, as a rule, 
aie not Iiighl 3 ' mannied. The character of its cultivation depends in great nieasuie ou 
the second crop wibli which it is associated. If this ciop be wheat, the conditions of 
cultivation may he considered as similai to those of wheat, but if it be gram or peas, 
tlie nii.rture is gcncially giown on the outlying fields of a village where manure and 
migation (eveept in Canal Districts) aio hut sparsely applied. Tins mixturo is the 
typical lubi crop foi unirngatcd light land tiuonghont the Provinces 

The methods of ploughing and sowing arc similar to those followed for wheat The 
nnmhci of plouglnngs is Imgost in Pohilkhand (wliere it is rcpoited to be often as high 
as 12), and smallest in Dundelkhand wheie two or tliree are held sufficient. As a rule, 
baile 3 ^ docs not lequirc us soed-bed so finely piilveiizcd ns is necessary for wheat, and is 
satusfied theiefoio with a less number of plouglnngs Taking the Piovmccs as a whole, 
piobably fovii plouglnngs before sowing will be a sifc avciage. Sowing takes place in 
Octoboi, a little later than for gram, Imt earlier than for wheat, and is, as a rule, effected 
Ly diopping the seed behind the plough cither direct fiom the hand oi down a bamboo 
tube fastened to the plough stilt. The amount of seed sowm per acre is fiom 100 to 
120 lbs. Should the Scptemhci lains have faded, and the ground be too dry for proper 
geiinnialion, the land is, if po.ssihle, watoied and ploughed before being sown, but this 
seldom occurs to barley fields, since the efforts of cultivators at such a season are mostly 
concentiated on their wheat. 

Tiiigation when given at all is gencially lighter than wutli wheat, and one or two 
wateiings aie, as a lule, held sufficient In Districts winch enjoy a tolerable certainty 
of winiei lains, such as those of the hleeiut and Puhilkhand Divisions, it is hut raiely 
luigated at all Fiom the Table given fuitliei on. it will lie seen that the iirigatcd ^ 
aiea compiles about half of that under bailey alone, and |Lhs of that under baile 3 '- 
wheat and barley-gram 

Bailey fields aie veiy seldom w'ceded, nor is the pincticc of topping an over-leafy 
ci op, ivlnch is said to he common in the Punjab, lepoitcd from any Distiict of these 
Provinces 

Cutting, threshing and cleaning are conducted exactly as in the case of 'ulieat 

Tlie most stnking of the diseases to which bailey is liable is that commonl}" known 
as landwa, which is the result of the attack of a fungus closely allied to that which 
causes "smut” in English corn-fields The first symptoms of the disease is distortion 
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Cost of culthntion. 


of the ear and swelling out of the stalk joints. Then a blackish dust makes its appear- 
ance on the ear and at the stalk joints^ whicli rapidly spreads over them and entirely 
destroys the grain. There are very few barley fields in which some of these distorted 
chaired-looking heads cannot bo detected, and they are especially numerous in seasons 
of good winter rain. 

The cost of growing an acre of barley by hired labour may be estimated as fol- 
lows: — 


Plougliing (four times). 

• * • 

... 


KB. 

. 8 

AS. 

0 

r. 

0 

Clod critBliing (four times). 



• • • • • » 

. 0 

8 

0 

Seed (120 lbs,), 



... 

. 2 

8 

0 

Souring, 

»»r 



. 0 

14 

0 

Ilonpiiig, 

... 



. 1 

8 

0 

Tlire.s'hing, ... 



... ... , 

. S 

0 

0 

Clonniug, 



... 

. 0 

C 

0 




Totnl, 

11 

12 

0 

Irrigation (twice) — 







Cftnal clues, ... 

• • • 

... 

18 0 




Labour, ... ... 

• • • 

... 

... 2 8 0 

4 

0 

0 

Rent, 

... 

... 

... 

5 

0 

0 




Grand Total, 

o 11 

12 

0 


Average oullurn, Under similar conditions the outturn of bailey is from a quarter to a half as 

much again as that of wheat. This is to some o.xtcnt, however, counterbalanced by the 
geneial average of barley land being of considerably inferior quality to that of wheat 
land, and after comparison of tho safest authorities, an estimate of IG maunds to the 
acre of irrigated land seems a tair one. The outturn of irrigated wheat-barley may be 
put at 15 maunds, and that of barley-gram at 14 maunds, since the ordinary return of 
both wheat and gram is lighter than that of barley. 

For unirrigated laud the following estimates have been framed : — 



j 

Mccriit 
Dn ision 

HohiU Imnd 
DiMBion 

Ap-a 

Dnision. 

ADnlinbhd 
JJiusion, j 

Bennres 

Division. 

Jhr\Ti5i 

Dnisioii. 

Knmnnn 
Dn isioii. 

Oadh 

Barlcj, ... 

11 

11 

8 , 

8 

0 

7 

1 

10 

10 

Barley- wheat, ... 

10 

10 

7 

7 

8 

c 

9 

9 

Barley-gram, 

0 

1 

C 

7 

8 

7 

8 

8 


Farley constitutes about •i'tlis of tlio total produce when grown with cither wheat 
or gram. 

The weight of straw {blntsci) may bo taken as 1;} times that of the grain. 

The average area under barley in the 30 temporarily settled N.-W. Provinces DIs- 

c 2 


Are«. 
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tiicfcs IS shown below by Divisions. The average has been calculated on the returns for 
1879, 1880 and 1881 — 



Meerut 

BiMSion. 

HolnU hand 
Division. 

Agrn 

DiMEion 

Allflhahad 

DiMEion, 

excluding 

Jnonpur 

Dielnct 

Benares 
Division, 
including 
Azamgnrh, 
Basti nnd 
Goral hpnr 
Districts 
onl}. 

Jhansi 

Division 

Knmnun. 
Dl\ ISIOD, 
inclnding 
Tnrai 
Dietnct 
only. 

Total. 

Barhrj 

acres 

acres. 

acres 

acres 

acres. 

acres 

ncrcH 

acres 

Irrigated, . . 

UnirrigatcJ, . . 

1,00,319 

1,75,416 

33,515 

2,52,850 

1,00,414 

74,178 

98,417 

SS,7G7 

3,7C,CD8 

2,02,087 

3,174 

482 

2,8G5 

8,502 

7,30,370 

7,97,281 

Total, ... 

2,81,737 

2,8C,3G5 

1,80,G22 


5,78,725 

S,G5G 


15,27,054 

HarUy-Wheat 









Irrigated, 

Unirngated, 

C0,9G2 

1,29,83G 

27,120 
2,13, 7CG 

83,14C 

72,G91 

32,015 

4G,841 

1,93,887 

1,05,290 

19, ICO 
3,C71 

1,10G 

8,3C9 

4,17, 42G 
G,05,4C7 

Total, ... 

1,90,798 


1,55,810 


2,99,177 

22,831 

4,475 

10,22,893 

Barley-Gram 









Irrigated, 

Uiiirrigatod, 

1,G7,579 

2,7C,7S1 

13,395 

1,13,31G 

3,03,297 

8,83,G19 

1,89,318 

4,81,908 


4,812 

32,331 

C 

504 

8,29,207 

13,48,530 

Total, ... 

4,44,3G0 

1,2G,711 

7,40,91 C 

6,71,221 

1,50,003 

S7,14C 


21,77,797 

Grand Total, ... 

9,19,895 

C, 88,902 

10,83,378 

9,37,291 

10,28,835 

C3,CS3 

11,350 

47,28,344 


No reliable data are available for determining the area under barley in Oudh and 
in the 6 permanently settled Districts of the N.-W. Provinces. 


Lsplanaiion of Ploiie II 


1. 'Whole plant (reduced to i nat 
2 <5. 3 riant in flon'cr, 

4. Itipo RpiLo 

5. Cluster of 3 Bpikclct*^ 

(], A Binglc spikelct. 

7 A 8. Back and iiont views of 

enter pale. 

9 A 10 Back and front vievre of 
inner pole. 


sizo) 

I nat. Eire 

^ enlarged 

1 copied from Plato 
293 Bentley and 
Tnmcn Med. PI. 


11, A flower vrith tho outer palo retaoved (enlarged) 
J2 Inner side of gram (nat, size). 

13 Ditto (enlarged), 
li Back of grain. 

16. Transverse ecction of ditto 


I enlarged. 
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'HORDE, UM VUDGARE, Linn. 


Llti6 T C rrM, rMr-kt* 
D, E9AX, S'Uj'vff. 


» ly n ncTniuil 




DcEonption 


DUtiibution. 


ColtivaboQ. 


AVENA SATIVA, Unn.' 

[Hia Plato III ] 


ENGLisn, oats; VEiiNACtrLAn, jai. 

An annual licrbaceou? grass belonging to tlio tribe Avenccc, of the natural order Gramineco. 
Stems 2-4 ft. bigli, erect, polished. Le.aves fow ; sheaths long, smooth, striate, glaucous green; 
ligule prominent, broad, trunc.ato ; blade 5-G in. long, Imc.ar lanceolate, tapering from the baso, pale 
green. Spikelets fow, latcr.ally compressed, pendulous, arranged in largo loose panicles, usu.ally 2-3 
flowered ; florets widely open when in flower, one sessde, one slalked, and a third reduced to a 
slender skalkod club-sliaped rudiment ; glumes 2, about equal, 3-L in. in length, rounded on 
the back, thin, mcmbr.inous, veined, palo green, becoming white as the grain ripens ; pales 2, 
shorter than the glumes, lower ono faintly nerved, lanceolate, bifid, rounded on the back, smooth, 
aftcrw.ards hard .and firm, palo green, awned ; aivn proceeding from the back of the palo and 14 times 
as long, rough and twisted ; upper palo rather shorter than the lower, thin, transp.arent, 2-toothcd, 
margins infle.vcd. Within tho pales are two small ciliate scales (lodicules). Stamens 3, exserted ; 
anthers yellow. Styles 2, short feathery, wliito. Fruit (tho grain) closely coicred by, but not ad- 
herent to, tho hard persistent p.alcs, -J in. in length, narrowly oval-oblong, hairy, and with a deep 
fnrrou ou tho inside. 

Oats liavo only recently found their way into the agriculture of these Provinces, 
through having been grown under English auspices round Cantonments and Stud depots 
for tho supply of horses. Tho only Divisions in which the cultivation of oats is report- 
ed to exceed 600 acres arc Meerut and Eohilkhand, in the former of which it extends to 
6,000, and in tho latter to 3,000, acres. Tho extent of the cultivation in the Meerut 
Division is probably duo to the influence of the Stud depots at Saharanpur and Hapur 
(in the Meerut District), and it may be noted that the Meerut and Eohilkhand Divi- 
sions arc the only localities in the Provinces where horse breeding is largely practised 
by natives. 

The cultivation of oats differs in no way from that of barley • they are, as a rule, 
grown on the better class soils near village sites, tlirec fields in every five being iriigated 
in tlie Meerut Division, hut only one field in every fifteen in Eohilkhand. "With a copi- 
ous supply of water it has been found that outs are an invaluable green fodder crop for 
the cold season, yielding as many as three cuttings, and then making sufficient growth 
to bear a thin crop of grain. A large area under oats is most successfully treated in 
this way each year at the Hissar Government Cattle Farm. "When grown in this man- 
ner they class rather as a green fodder than as a grain crop. 

Col. Parrot of the Saharanpur and Karnal Stud depots reports that oats appear to 
exhaust soils very rapidly, and that even with manure and irrigation the outturn greatly 
decreases if they are grown continuously on the same land. 


• RoforcnCGB . — Lmn* Sp pi. Kd, I. p 79 , Bentley ondTrimca Medicinal nant9,292 , KnnLh Ennm.l’l, i, 801 ; Steud. 
Syc. Gram. 2S0 , DC Gcogr. Bot. 938, 
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Cost of cultiTution. The cost of cultivation per acre may be taken as the same ns that of barley, and 

the outturn as 16 maunds on irrigated, and 10 maunds on umrrigated, land. 

Aren. Tlie area under oats as returned for the year 1880-81 in the 30 temporarily settled 

Districts of the Province iS shown below by Divisions : — 



Mccnit 

Dnisi'in 

RoJiilIiInnd 

Diviaion. 

A^rii 

Division 

f Alln'hab'id 
' l)l\13tOD, 
excJnding 
•Tnunpnr 
District 

' Bennres 
Division, 
includmp 
Jlasti nnd 
GorskHpnr 
Districts 
on\) . 

Jhsnsi 

Di'viSiOn 

Kanmnn 

Dnision, 

inclndiag 

Tarni 

Dis^tnct 

onl>. 

Total 


acrc'* 

ftcrcs 

acres 

acres 

1 acres 

acres. 

acres 

acres 



217 

81 

or^o 

7 

' 1 

. ^ 1 

3,R85 

Uiiirrigated, 

2,:)79 

T,05S 

296 

181 

S3 


... 

.'1,940 

Total, . . 

6,00/ 

3,276 

37C 

433 

40 

• 


9,781 


Hxplanaiwn of Tlate III. 


1 . 

o 

3 


4. 

3 . 

G 


Entire plnnt (redneed to J not 
Portion of Btciii vrith Icnf 
Pnnicle in fruit 
SpiVcEt 
Ditto, rip" 

Flower tiud upper pale 
lower pale 


size). 

size 


^ enlarged. 


8 Orary ntli plumose styles and ) , 

llio ciliato lodiculcs / 

0. Gram (nal size) 

10 Ditto, grooved side ■] 

31. Ditto, PicP view >crdarged, 

13 Ditto, vertical section. J 

13. Ditto, lower portion (much enlarged) 
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Description 


Vnriclic? 


OEYZA SATIVA, Unn.' 

irtJc Plate IV.] 


English, rice; Yernaculaii, dhan (unliuskcd), chawal (husked), baranj, (Persian) 

Natural order Gramincft, tribe On/zea. Annual. Stems numerous, varj-ing in height fiom 
2-10 ft., lower portion floating or creeping, erect above, cylindrical, jointed, smooth, striate. 
Leaves %vith long close sheaths, the lower ones -without blades ; ligiilo prominent, often an inch in 
length, lanceolate, acute ; blade linear, t.apering, acute, 1-2 ft. long, and upwards of an inch in 
width, pale green, rough, edges serrulate and armed witli iniinito fors\ard prickles ; midrib promi- 
nent. Panicles narrow, S in. to 1 ft. oi more in length, at liist erect, becoming more or less 
drooping a.s the gi.am ripens ; raebis flovuoso, angular, ]ii>pid, ivith tufts of soft liair at the base of 
the branches. >SpikoleLs la-rly disposed, .sbalked, l-floivored, articulated uith the swollen summit 
of the pedicel. Glumes sinall, tlio outer a little the longer, lanceolate acuinmato, l-ncricd; pales 
2, equal, longer than the glumes, boat-sliaped, clothed with short bristly hairs c.specially at the 
upper part, coriaceous, persistent, p.alo green, becoming white, yellow, icddish-yellow or nearly black 
ns the grain ripens ; lower p.alo 3-ncrvcd, blunt, acute or ending in a stiff .smooth awui which often 
c.vcceds tlio spil:clot. Lodicules 2, broad, fleshy, .semi-ti.inspnrcnt. Stamens 6, liypogj-nous ; 
anthers linear, jirotruding from the pales when in flowoi Ovary smooth, tapering ; stylos 2, about 
as long ns tbo ovaiy ; stigmas red, composed of roiigli .spreading bairs Fruit (the graiu) enclo'icd 
in, but not adhering to, the persistent pales, oblong-o\ oid, .smooth, .somewhat compressed. 

The varieties wliich rice has develoiied ate more numetous and more strongly 
marhed than those of an}' othei ciop. In the District of Bareilly about 47 distinct 
vaiietics arc enumerated, and it is probable that in the Pi evinces their numbci consid- 
erably ovcceds 'too. Their names, however, vary so greatly from Distiict to District as 
to he ol little or no assistance in identification, and hence no useful purpose would be 
served by giving a list of them lierc. Judged by tlieii lending charncteiistics the 
varieties may be tliiown into three classes — the J(rs/, including tho.se with a tall habit 
of giowtb, with the car protruded fiom the sheath, feathery and drooping, and with 
thin, usually yellow-husked grain , the 6reo«<4 including vaneties with a shoiter habit 
of giowth and stouter stems, with the ear not so piominent aud earned more eicct than 
that of the preceding, and with thick yellow or rod-huslced grain ; and the com- 

prising the common varieties of paddy, witli slioit, stiong stem.s, earpaitially enclosed in 
the sheath and graiii-husk daik coloured or black 

The vaiicties of the first class arc the most highly piiAcd, the commonest being 
those linown ns imha, bdnsmaili, bdnsphal and jJnlma. Tlic scondhi and sumhdni aie 
the principal vaiieties of tlie .second class, w’hile sallii (so called from its giowth coveiing 
CO days) is far the most impoitaiit of those included ni the thud class, and, if its aica 
be alone rogaidod, the most impoitaul of all the vauetics is a tcim of varying 

meaning, denoting in some places {,c.g., AIuzafTuiuagai) high class rice, and in otheis 


* References — Lmn. Sp I’l. Ed, I S3,l, Roxb. FI. Ind. II. 200 , RciiUci nnd Tnincii Med. FI 291, Fowdl Fuiii. 
Prod, 231 j Drurv Useful PI. of Iiid S2I. 
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ScMOnj. 


being merely a general term for rice sown broad-cast and not transplanted. This leads 
to anotlier and much simpler method of classification, in which the varieties may be 
grouped according to the method of their cultivation, as (1) those transplanted from 
seed-beds, and (2) those sown broad-cast. As a general rule tlie finer varieties, falling 
under the first two classes above named, aic raised in seed-beds and planted out, while 
the coarser kinds are sown in the field broad-cast. It may bo mentioned that a kind of 
rice {_Bygrofhza nrisfala, Nccs)is commonl}’’ found growing wild round the edges of lakes 
and marshes, being known as passari, passat or phasahi, and a sub-variety as iinni 
(Partabgarh). The grain is eaten by the poorer classes, being often collected by sweep- 
ing the plant heads with a basket. 

The total area under rice in the whole of the N.-IV. Piovinees and Oudh amounts 
to some 49 lakhs of acres, only 27 lakhs of which are m the 30 temporarily settled N.-IV. 
Provinces Districts, being 1 1 per cent, on their total cropped area, and 21 per cent, on the 
area under khanf crops. Its cultivation is perliaps more markedly localized than that of 
any crop except cotton and sugar, and it varies between of the kliarif crop area in 
Gorakhpur to only y-jlwo hluttra. The percentage of tlic rice area to the total 
cropped area in the 30 temporarily settled Districts of the N -W. Provinces is shown hy 
Divisions below ; — 



jfeemt 

DiMsion 

Dnisiuii 

A era 

Di\i5iou 

AllMinbfid 

1 Divinon^ 
fxcinding 
Jftunfur 
District 

Benares DiM-l 
!sion, includmp' 
( AfftmcGrb, 1 
Gorakhpur I 
and Bfv*ti Dis j 
tnctJ ou]> 

1 

«Tbnn«: 

Division 

Knmnnn 

Division, 

inclndiDfj 

Tarni 

District 

odIj* 

Pcrccntugo of rico 
nrcti to total 
cropped area, ...' 

•M 

li G 1 

i 1 

1 0 

C3 1 

SI -i 

IS 

■iO 1 


The cultnation reaches its maviinum in the belt of Districts underlying tlie 
Himakayns, and increases very' largely as we go eastwards Tliis merely of course illus- 
trates the fact that a plentiful supply of w.itcr is the first requisite for rice growing. 

There is greater latitude in the period for sowing and harvesting rice than in the 
case of any other crop, it being sown in all months from January to July, and harvested 
in all raontlis from May to dSTovcmhei. Tlicricc, lion ever, which is sown before the com- 
mencement of tlie monsoon rains heais hut a very small proportion to the total, and the 
seasons in wbicli the greater portion is grown nie June to August for broad-casted, aud 
June to November for transplanted, rice. Taking fir&t of all broad-casted rice, by’’ far the 
greater portion is sown on the break of the monsoon, and is ready for cutting in from 
2 to 2^- months, T.e., in hhddon (August) orhndr (September), and hence it is often known 
as hhadoi or liidri. The rapidity of its growth is signified in the name of one of the 
commonest varieties, w^hich is called salhi, or GO-day, rice. Bub a certain amount of 
broad-casted rice is sown two months before the monsoon rains can be expected, and in 
this case there are two methods of cultivation. Either the rice germination is promoted 
and its growth stimulated by frequent and copious irrigation until the rains break, or 
taking advantage of a fall of ram in April and Mayy the ground is ploughed up and 
sown, but the seed is allowed to he unungated, and the young plants should not come 
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Miiturcs 


Sods nnd inamiro. 


Tillng-c. 


up before tlie advent of the rains induces germination. Tlie method is a very lishy one, 
since, if the seedlings come up before the rains commence, they are speedily dried up 
and the crop ruined. The principal object in carlj’' sowing is to be able to harvest early, 
and get the rice crop off the ground in time to be followed by one in the rabi, and by 
having the seed in the ground by the time the lains commence, the first fall is utilized 
in bringing up the jmung jdants instead of in meiely preparing the ground for 
ploughing. 

Nearly the whole of the transplanted (or jarhan') rice is soivn in seed-beds at the 
beginning of the rains, planted out after a fortnight or three W'celcs, and cut in agJtan or 
November, whence it is also called aijliain A very small piopoition, howcvei, called 
loion, jefhi, or hot weather rice, is sown m January, planted out m Fehiuai}', and cut in 
hlajn This is onl}" piactised in slimy soil, along the edges of tanks oi beds of rivers, 
which arc planted with rice as the rvater becomes shallow fiom cvapoiation. Great 
labour of an especially disagreeable kind is leqniied, and this method of cultivation is 
therefore chiefly confined to the fisher and bo.atmen castes. The area under boion rice 
in 1880-81 in the 30 tempoiarily settled Districts of the N-W. Provinces was only 
returned as a little over 5,000 acres 

No particular rotation is folloived; in damp localities it often alternates with sugar- 
cane, and in the western Districts of the Provinces with gram, bailey or peas. But it is 
commonly grown year after year in the same land and, moreover, when bioad-casted and 
cut early, is generally follow'cd by a crop in the succeeding rabi, and the land is thus 
drained by two crops within the year. 

Pice is almost always sown alone, the peculiar conditions of its cultivation not suit- 
ing any other crop Occasionall}’- the gicater millet (jiiiir) is sown mixed with it, hut more 
as an insurance against an over-light rainfall than in the hope of gathering a double crop. 

Tlic suitable soil is stiff cla}' which commonly foims the bed of the drainage dcpies- 
sions and basins, in which rice cultivation most frcqucntl}’’ occurs. Rice can even he 
grown on nsar or saline clay, piovided that an ample suppl}’’ of ivater bo given, and 
cvapoiation from the soil be checked by never allowing the surface to become dr^'. Manure 
appears to be very little used for broad-casted rice. The nuisciies in winch tiansplanted 
rice is raised are generally heavily manured, but the application of manuic to the fields 
in which the seedlings are transplanted is only reported from the Districts of tlie Benares 
Division in the Gogra-GangesDoab, where cattle aie said to he herded on iice fields, and 
earth impregnated with saltpctio is occasionally used as a top diessing. 

A great portion of the rico land in the Sub-IIimala3um Distiicts is prepared by 
being dug over by the mattock during the cold and hot weather months, when the soil has 
been softened by a fall of rain Labour is cheap in tlicsc Distiicts, and piactice has 
produced dexterity, and in consequence an acie can bo dug in this manner to a depth of 
si.x inches for about Rs. 2-S, while at the contract rates allowed in Dofib Distiicts it 
would cost at least Rs. 8 orRs. 10. Por land not dug in this wa}-, the number of plough- 
ings vaiics according as the crop is to bo sown bioad-castor planted out, being two or 
tliree in the fust case, and from four to six in the second. The soil is pulveiizcd and 
weeds collected by a rough hairow' made by fixing a row of pegs in the oidinaiy log 
clod crusher. If the land lio at all saline the harrow is not used, since by rendeiing the 

D 
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earbli moie compact it is said to facilitate cvapoiation, -wbicli brings of course tbc salt 
to the surface. 

nor sowing, tbe soil must be thoroiigbly moist, but may be a miry slusb, on tbe 
surface of which tbe seed is scattered and harrowed in. If the lice is sown broad-cast 
40 seers to tbe acre arc held sufficiont. If seedlings aie to be laised in a nursery much 
tlncker sowing i.s followed It is a common practice, especially when tbe weatlier 
at sowing time is very wet, to give an artificial stimulus to germination by soabing 
tbc seed m water for a night, and then leaving it for a couple of days covered with 
damp glass. If the crop is to be transplanted, the nuiscry should be about -fTtb tbe 
size of tlie field The seedlings aic taken up when about a foot high, and planted out 
in legular lines at distances of sis inches, from two to si-v seedlings being planted 
together. 

For Tice which is grown HI tbc hot weather nioutlis, freguent and copious irrigation 
is absolutcl}’ nccossai^', wbetber the District bo moist or dr}’’. Dice sown at the com- 
mencement of tbe laius and cut in August oi Sopteinbci under ordinary circumstances 
needs no watering, but tbc transplanted varieties, wliicb are not ready for bai vesting till 
November, need two or tbice waterings after tbc rams have ceased Of the total aiea 
undci nco in tbc 30 tempoiarily settled N.-W. Piovinccs Districts, only 15 per cent is 
lotuined asiingatcd, and this may be presumed as tbc proportion which transplanted 
Leais to bioad-casted rice. 

Tlic raui water is caicfully economized by surrounding tbc field witli a bank wbicli 
pievcnts any great loss of water by surface drainage. Iingntion, if ictiuircd at all, is 
reqiuicdiusucb quantity that wells arc almost, if not quite, useless for the purpose, and 
tbc Cl op can only affoid tbc less costly water which can be deiived fiom tanks, rivers, 
or canals Theeflectof tbc Ganges Canal on iicc cultivation is seen very clearly in tbe 
Muzafiarnagai Distuct, wlicic tiaiisplantcd andnrigatod lice, which was formerly almost 
unknown, now occupies 50 per cent, of the total lice area. 

At least one weeding is, as a rule, given to bioad-castod rice. Planted rice is re- 
ported in Cawnpore to be moie frequently weeded than broad-casted, but in Allahabad 
it lequiics no weeding at all. The explanation of the discrepancy is to be looked for in 
the previous piepaiation of the field, if the weeJs were thoroughly ciadicated then, 
subsequent wcedings might be rendered unnecessary. 

The crop is cut with sickles m exactly the same manner as wheat or barley. Tbe 
most common method of tlucslnng is by beating out tbe grain nitb sticks, but it ap- 
peals that in some localities tbc gram is tiodden out by cattle, tbc cars having been 
picviously separated fiom tbc straw, which is too succulent to break up into chaff as is 
the case uitli wlieat or bailey. Tbo straw called (p/a/) is used for cattle fodder when 
all else fails, but is very innutritions, and possibly tins may bo tlie reason why the agri- 
cultural cattle of rice Distiicts aie the worst in tlio Provinces The gram after being 
threshed out does not lose its busk, and in this cenflition is knowH as ilhnn. Tbc 
busk is separated by pounding tbc grain oitbei with a ivoodon 2iestlc [viansaii) in a mortar 
{olJiah'), or in tbe level mill known as tbe dhcloh. The busking is sometimes facilitated 
by soaking tbe grain m warm water and allowing it to dry. Of couisc so ludo a process 
destioys some portion of the produce, and of tbe CO to 70 lbs. of cleaned rice which can 
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I'e obtained from 100 lbs. of dhdn^ from 10 to 16 per cent, will be broben find cruslied 
and of little value. 

Rice has most to fear from the green dy called or ianh, and since the at- 

tacks of these insects do not commence until towards the end of August, it is the finer 
varieties which suffer most. Strong and healthy plants suffer much less than backward 
ones, and tins furnishes another reason in favour of sowing being as early as possible. 

The following is the cost of growing an acre of broad-cast and transplanted rice • — ■ 


Broad cast. 

PS 

A. 

r 

Ti ans_pld7itc{7. 

PS 

A. 

P. 

rioiigLing (tiTico), 

... 1 

8 

0 

Plongliing (four times), ... 

o 

u 

0 

0 

llarroiving (tiTicc), 

... 0 

1 

0 

Harrowing (twice), 

0 

1 

0 

Seed (‘10 Bccrs), 

... 1 

8 

0 

Seed (25 Ecors), 

0 

15 

0 

Sowing, 

... 0 

1 

0 

Sowing, 

0 

1 

0 

Weeding (twice). 

... 3 

0 

0 

Manure (for sccd-bed). 

0 

8 

0 

Dcnping, 

... 1 

8 

0 

Iraiisplnnting, ... 

‘1 

0 

0 

Tlircsliing (nt yVUi produce), 

... 1 

8 

0 

Weeding (twice), 

f> 

o 

0 

0 

Cleaning, 

. . 0 

C 

0 

Watering (three times canal flush), 

7 

0 

0 





Ilc.aping, . . 

1 

8 

0 





Threshing, 

2 

0 

0 





Cleaning, 

0 

G 

0 

Total, 

... 9 

M 

0 

Total, ... 

22 

10 

0 

Rent, 

... 1 

0 

0 

Rent, 

C 

0 

0 

Grand Total, 

... 13 

11 

0 

Grand Total, ... 

28 

10 

0 


This is exclusive of husking, which costs about G annas per mannd of husked 
lice. A wonmn can liusk 16 seers of (Uid>! in a day, the usual late of payment being 
2 annas for 6 scois, about -Jlids of which will he cleaned rice. 

The discrepancies between available authonties as regaids the average outturn of a 
rice field aio gieator than usual, and can only bo c.xplaincd on the hypothesis that in 
some cases the figures relate to bioad-caslod, and in otheis to transplanted, rice The 
most elaborate estimate is that framed by Mr. Moons for the Bareilly Distiict, which puts 
the outturn at 1,218 lbs. (or 14 S m.aunds) per acre, although here also it is not specified 
how far this estimate is dependent on the rice being transplanted or not. 

In the Districts of the Meerut, Roliilkliand and Beuaies Divisions and in noith 
Oudh, hroad-casted and uniriigated rice in.ay ho assumed to yield an average produce of 12 
raauuds per acie, while in the diicr Distiicts towaids the coiitie and south of the Pro- 
vinces, 10 maunds is the highest average which can he safely taken. 

The outturn of transplanted and irrigated nee may he estimated at 16 maunds per 
acre, the produce being superior to that of hioad-castcd rice in quality as well as 
quantity, commanding at least 60 per cent, higher prices in the maiket. 

These outturns .are of 7inhislced lico, and must he reduced by at least 26 per cent, 
to aiiivo at the weight of hushed grain. The wmight of straw is fiom to k as much 
.again as that of the grain. 

The average aica under irrigated and uniirigatcd ricc in the 30 temporaiily settled 
IST.-’W. Pi ovinccs Distiicts is shown below by Divisions, having been calculated from 
the rciuins of the last tluec 3 mais: — 

n O 
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Moernt 
3 )i\ ision 

i 

Rohilkhnnd 

UiMSion 

Afira 

DiMsion 

Allahabad 

Dniaion, 

c'^cluding 

Jaunpur 

District 

1 Benares 
Division, 
2Dcli:i^2r)p 1 
1 Bflsti and 

1 Gorakhpur, 
1 Districts I 
onl} 

Jiianoi ' 
DiMsion ! 

1 

Kumann ^ 
Division, ' 
inclnding 
Tarai 
District 
oni) 

i Total 

1 

IilCC. 

ncTCS 

acres 

1 acres 

acres 

acres 

acres. 

acres 

1 

acres 

Irrigntcd, 

80,419 

29,132 

17,731 

78,084 

2,18,748 

2,248 

34,G70' 

4,07,008 

Uiiirrigiitod, 

1,20,255 

0,30,173 

05,071 

1,98,172 

11,59,015 

15,050 

54,752: 

22,13,427 

Total, 

^,0G,70‘1 

1 

0,50,305 

83,405 

2,70,550 

13,77,793 

17,304j 

89,428 

27,10,495 


Adding to tliis 22,00,000 acies on account of Oudb and the permanently settled 
N -W. Piovinces Districts, the total aica under rice is brought up to some 49 lakhs 
of acres. 

Tinde. Tlio traffic by rail m rice during the last tluee years is summarized heloiv • — 



1S76-70 

1670 60 

j 

1680 SI. 

. . 

Gloss import 

maundg i 

1 

mannds. 

1 

j maariJs. 

Trom Bengal, 

2,74,820 

43,012 

10,31,300 

,, other place', .. • • 

17,500 

13,130 

20,870 

Total, 

' 2,02,335 

50,442 

10,55,239 

Gic^s export. 

1 

1 

1 

1 


To rniijali, 

2,20.083 

7,79,207 

5,45,203 

,, Bnjpniann, . . 

73,092 

0,27,141 

2,54 810 

,, Other places, ... 

72,137 

1,00,539 

39,087 

Total, 

3,00,812 

12,72,890 

8,39,700 

““ISESl; 

... 

1 

12,’ic,448 

2,15,533 

74,477 
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ZEA ]\IAYS, Unn: 

[Vide rialo V ] 


English, maize ; A^r.HNAOULAU.maka, makai, junri or bara juar (in the eastern Districts, ivhere 
millet IS c.alled chota juar). 

Eatmal order Gramhmv, triho Mnydccc A t.all annual grass. Stems 4-10 ft. high, .smooth, 
striate, solid, tlic central portion soft and spongy. Lc.aics numerous, close together ; slicaths large 
and full, somcahat compressed, nunclod at, the b.aco, upper part hairy ; ligulc short, truncate, torn ; 
blade of loaf 1-14 ft. long, linear lanceolate, .icuto, smooth ; midrib prominent below ; margins 
wavy, cih.itc Flovero unisexual ; spilcelcts monoecious, 2-flowered ; malo spiltelcts many, arranged 
in pairs on the spike-likc hr.inchcs of a laige tcimmal drooping panicle , glumes 2, about equal, 
tinged iwfh purple ; pales 2, noarlj* equal, billing short of the glumes, lower 3-ncr\Gd, upper 2-ncr\cd 
and uitli inflexed margins; lodiculcs tlcshy, trnucatc , st.amons .3, protruded ; female spikclcts nearly 
sessile, clo'^cly ni ranged in jiaiis on a thick spongy axis, forming a compact cylindrical spike sur- 
rounded at the ba'-o by broad imbricated biaol'', nppei flower of tpikelot baircn; glumes 2, broad, 
thick and fleshy at the ba=e, tho lower crnarginato, ciliatc, the upper truncate ; pales 2, lower broad 
and blunt, the upper rnucli longer, clo'oly adhering to the ovary ; lodiculcs none ; ov.ary sessile, 
ovoid, =iylos very long, filiform, drooping Emit (the grain) loiindisb or roniform, compressed, 
^niootli, shining, yellow white led or spotted 

Itlaix.o is undoubtedly an introduction from Aineiica, and its cultivation is of recent 
date compared with iliat of the other cereal ciops. Possibly for this leason it does not 
appear to liave developed any well marked varieties except perhaps in the eastern Dis- 
tricts, where its cultivation is attended by more care tlian it generally icceives. So far 
as the colour of tho grain is concerned there aic endless vaiicties, and the cobs may be 
of any tint from a dark puiplish red, tlirougb j'cllow and orange, to a pure white. But 
the most important variety is that grown in Jauiipur and Azamgarli, in wdiicli tho cobs 
arc of double the usual length, and the plants of tailor growth than tho ordinary. The 
gram of this variety is, however, nearly a month longer in maturing 

The total area under maize in the 30 temporarily settled N.-W. Provinces Districts 
may bo put at 7 laklis of acre.s, or 8 per cent, on the total cropped area. Its cultivation 
is spicad over the wdiole area of the Provinces with the exception of Bundclkhaud, m 
which it is hardly known. It reaches its maximum iii Gorakhpur and Basti. There are, 
hoivovcr, considerable difTcrencGS bctw'ocu the aica under maize in closcl}'' adjacent Dis- 
tricts, which can only be explained on the supposition that its cultivation has hardly yet 
lost novelty and is still on the increase. Thus in Cawmporc the aiea under maize in 
1880 is icturncd as 28,233 acres, while in Fatehpur it is only 187 acres. 

T^Iaizo is a kharif crop and lanks next after broad-casted iicc in the rapidity ivith 
wdiich it comes tomatuuty. It is sown, as a rule, wdien the lains break, but in localities 


• RefcroncCB —Linn. Sp n Ktl I 07I , Ro\b FI. InO TII, CrS , DC, GcD[;r Bot, ii. 0i2 , BonnfouB Iliet Mais tt. 
1 — in, lIcTitlo) mill Trirncn Mctl, n 290 , I’nnj. iVoil SHO 





MixturCN. 


Soils and manunnj. 


Tillage and sowing 


Imgation 


"Weeding 


■wliere the green cobs are hkel}' to command a pale as vegetables, sowing often takes place 
m Ma}’, after the giound has been irrigated, since in tins case it is of great importance 
to bo eailjin the market In the beginning of Jul}’- a single cob will fetch a pice, while 
at the end of August a maund of them can be purchased foi eight annas. If sown 
when the inins commence, the ordmar3'- small cobbed varieties are ready foi cutting at 
the end of August, and leave therefore ample time for preparation of the ground for a 
labl ciop Hence mawe is almost mvariablj’^ followed by cither wheat or harlc}', and 
ver^^ nearly the whole of the area under maize maj^ be presumed to hear two crops in 
the j'oar. 

As a lule it is giown alone since few other crops would keep pace with it in ma- 
turing, occasionally cucumbers arc grown between the lines. It is not uncommon 
too to mix a certain proportion of the lesser millets {laluni and viandwa) and a little 
pulse (md), since these leqnirc but little more time to ripen and secure some measure 
of return in the not uncommon case of the mai/.o completel}" failing. 

The land selected is almost invariabl}' tliat lying immediately under the lullage 
site, and fertilized as much bj- the dailj- lisits of the \illagers as b}’ the direct applica- 
tion of manure Piom two to foul tons of cattle dung and ashe.s arc commonly applied, 
but this is less to stimuhiic the maize than the rabi crop which is to follow it. It is 
icportcd that in the Bareilly District the use of manure depends on whether the rent 
IS levied in cash or as a fi.vcd pioportion of the produce. In the former case the maize 
IS well manured, and is followed hj- a laluahlc crop, such a.s wheat or barley, while in 
the lattei case no manure is used, and the .succeeding crop is one of the coarser spring 
pulses It would he difiicult, howeior, to decide whetlier the levy of the rent in kind 
is the cause oi effect of the inferior cultivation. 

Tlio giound IS ploughed fiom throe to six times, and the clods are broken by the 
log clod ciu.slici being diawn over the field. Tlio seed is sown by being either scattered 
broad-cast and ploughed in, diopped into the fnriow behind the plough, — every other 
furrow being left blank, — or (rarely) dibbled in by hand. As a rule about 6 seers of 
seed aio used to an acre. 

Maize requires a constant hut moderate supply of moisture, and suffeis very greatly 
from aiy lengthened break in tlic rains. Accoidingly m ISSl, a year in which the 
rainfall was .ahnorraall}’ light, ^ths of the total area is icturncd as irrigated, and in 
ordinary 3-cars tlic iirigatcd area amounts to -Jrd of the total, although the crop onl3- 
occupies the giound for 21 months in the height of the 101113- season. Maize, which is 
sown before tlic commencement of the rains in order to secure an carl3- market, requires 
of course constant watering, hut this constitutes a small proportion of the total crop, 
and adds hut little to the aiea undci iingation In ordinay- years one, or at the most 
two, waterings aic sufficient to cany the crop over the break in the laiiis which usually 
occur.s during a fortnight in August 

Tlie crop is nlwa3-s weeded, generall3' twice, and tlic earth is carefully hanked up 
lound the roots, so that each plant appears to ho standing on a little mound of its own. 
Tliis forms one of the most expensive items in the cultivation. 

If the cobs aic to be sold as vegetables thc3’ arc pulled while green, and the stalks 
in this case are of some use as cattle fodder. Otherwise the crop is not harvested until 
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ilie leafy envelopes suuounding ilie cobs arc diy and slirlvelled, when the stalks are 
so haul and desiccated as to be almost useless for any purpose but thatching. The 
cobs may be either pulled by themselves and the stalks left standing in the field until 
tlieie is leisure to cut them, or the stalk may be cut with the cobs on them, and heaped 
in shocks to diy before tbresliiug If tlie grain is to be separated from the cob before 
it is perfectly dry, tlie task is a slow and troublesome one, it being necessary to deal ■with 
each cob separately, forcing the gram from it by the fingers or the point of a trowel. 
'When the cobs are peifectly dry tliicshing can bo easily and speedily performed by 
beating a heap of them with a rough ilail oi stick, or treading the grain out hy cattle. 
The weight of grain varies from onc-lialf to two-thnds of that of the cob. If the out- 
turn of grain does not promise well, the stalks are sometimes cut ■while green and 
given to cattle, since the maize stalk when young and succulent contains a very laigo 
amount of sacchaiinc matter and is a valuable fodder. 

Tiro maize is .singularly free from disease of any kind, and the only insect from 
wliicb it suffers is a small caterpillar called salai, wbicb bunoivs in tlie stalk and leaf 
sbeatbs. It is on tlie other baud nioie liable than any other crop to the depiedations 
of parrots, squirrels, jackals and porcupines, as well as human thieves, and unless caie- 
fully watched by night and day, the crop has small chance of reaching the threshing 
floor. A tall platform is erected in the centre of the field, from wliicli the cultivator or 
one of his family are but seldom absent for at least a foituigbt before baivcst time. 
Occasional]}^ a mound of earth at one coiner of the field afToicls the nocossaiy vantage 
ground. Armed with a sling or catapult, and maintaining a constant series of shouts and 
cries, the watcliei wages unceasing war during the day with hordes of parrots and squiiiels 
wliicli come crowding fiom the neighbouring groves, and duiiiig the night with jackals, 
porcupines and wild swine. Often during the night time he descends from Ins platfoim, 
and joining a cultivator from a neighbouring field, gives and obtains assistance in patrol- 
ling the crops. It goes hardly then with any thief caught pilfering. The iinging and 
not unmusical cries of the Avatchers m early September mornings are always pleasantly 
associated with the return of the cold Aveatber. 

The damage which maize sustains from flooding lias been already noticed, and for 
this reason it is generally grown on the uplands out of reach of any but abnormal floods. 

The cost of cultivation of uniirigated maize is estimated below. — 
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Tlio general average outturn, for tlio Provinces may bo taken ns 10 maunds for un- 
irngated, and 14 maunds for imgatcd^ maize. The Settlement officcis of Bijnor and 
Aligarb arrived at averages of 7;’ and lO.V maunds respectively, vdiile tlio careful ex- 
periments of Mr. Moons in Bareilly, give 13^- maunds for manuicd land, 12 maunds for 
unmanured land, and 1 2,} maunds ns the general average for the District, In both 
Etatvali and Cawnporc tlio average outturn is returned as 12 maunds. 

The area under maize during the last tbico years in the 80 temporarily settled 
N.-'W. Provinces Districts is shown belovr b}' Divisions: — 
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Rcrcs 
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rcrc'^ 
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i,ir.,i7G 
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7,77 1 

17,7Slj 

20 

1,005 

2,23,181 

UmrrigfttoJj ... 

1,30,150 

65,701 

7.6,01 1 

25,206 

1,18,350 

8,007, 

6,711 

-1,69,707 

Total, ... 

D,11//2C 

03,610 

1,26,167 

01,072 

1,30,101 

6,000 

D,7'17; 

7,18,018 


No statistics arc av.ailablc of the area under mairc in Ondli and the 5 perma- 
nently settled K-TV". Provinces Districts. 
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Description. 


Vnriclics. 


SORGHUM VULGARE, Pers.' 

[Tide riato VI ] 


English, great millet; VuPNACUlah, juar, junri (N.-AV. Pioyinccs Distiicl^; mcsI of Allalm- 
baeJ), clioti juar oi junri (Districts of Oudli and the Bcnaios Divniion, -wliero maize is called ban 
junn), also called bajra jhupaniva (in tlie Azamgaili Distiict, y hoi o the huliii«li millet (Pcnicillaria 
epicata) is hnoivn as hdjia ian^unnnir a). Tlio cholum of the Madias Prc-idciicy. 

A tall liandsomo grass helonging to the tribe Andropogmea, the iiatiiial order Gramtnccc. 
Stems erect, vniialile as to lieiglit, tliich and .snccnJont, often tinged with red or yellowish blotches. 
Leaves broad, nairoiviiig gradually to their tips, smooth except at the junction witli the sheath; 
inidiib prominent beneath channelled above; sheaths very long Flowers in deuce ovate panicles, 
heads nodding before ripening. Spicules in paiis, l-tlowciod, one sessile and hermaphrodite, 
the othei stalked and bearing only stamens. Glumes about cqiial^ hard and fum, especially those 
of the fertile flowers, lower o-fid ; palc=; 2, somcwlia't. tiaiisparent, lower one rather larger, con- 
cave, acute, uppoi bifid, awned ; awn jointed. Stamens 3. Stylos 2. Grains about J in , smooth, 
white or red. 

There are numerous varjctics of juar as might bo expected from the large extent to 
whicli it is cultivated. They may ho primarily giouped according as the seed is white 
or rod, the former class being the most esteemed from the superioiity of its stalks as 
cattle fodder, as well as from the better quality of its grain. Three well marked varie- 
ties arc (1), the double seeded, which has two giains within a single husk , (2), the 
dwarf, grown iu the Allahabad District, in which the stalks do not grow to a gi eater 
height than 3 or 4 feet Instead of 7 or 8 , and (3), the variety, knoivn as cliahcha in the 
Cawnporc District, in wdiicli the grain is completely covered by the husk, and winch is 
said to suffer less from the depredations of birds than the ordinary kinds. 

The dry stalks and leaves of juar chopped into small pieces form the ordinary cattle 
fodder of the country for some months in the year, being known by the name of karbi. 
Occasionally juiir is giown solely for cattle fodder and not for its grain at all, in which 
case the stalks are cut ivhlle green before the seed has had tune to mntnie. It is almost 
the only green fodder crop grown as such in the Provinces, and hence when grmvii for 
this purpose has no more distinctive name than chai i, which simply means fodder Chari 
cultivation is, however, almost entirely restiictcd to the Distiicts of the Meerut Division, 
where the cattle are mostly purchased from the outside, and are of a far hotter quality 
than those in other parts of the Provinces. Its value as a green fodder may be infer- 
red from the following analysis, made by Professor Yoelcker, in which its nutritive qual- 
ities arc compared with those of turnips • 

AVntcr, 

FIcbIi forming m.attcrs. 

Fatty and limt proilnting inallorB, 

Iiiorgamc matters. 


* SynonymB —Andro/ioson Soighim, Eoxb, Fi Ini, i. 203. Ilokus SorpLum, Liun, 
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SORGIITJM YULGARE. 


Distribution. 


Scisons 


Mrtiires 


Soils md mrmunng. 


Tillngc 


Tho aiea UEcler jnur is larger tlian that under any other Idiarif crop with the excep- 
tion of lice, and amounts to nearly 30,98,000 acres, 31?r lakhs acics of which are in 
the 30 tempoiauJ}' settled N -W. Provinces Districts, foiming IS per cent, of their total 
ciopped aiea, and 85 per cent, of the area under khaiif crops. 

It IS, however, almost entuely confined to the Distiicts of Eohilkhand, the Doab 
and Bundelkhand, and compaiatively rare in the cast of Oudh and m the Districts of 
the Bctiaies Division, where its place is taken by lice. This is shown by the subjoined 
figuies — 
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Juiir IS a kharif crop, being sown at the commencement of the rains and cut during 
November IVlicri grown for fodder and migation is available, it is often sown in the 
hot wcatliei. hcfoic tho commencement of the lains, that it may he got off the ground 
as soon as possible, since it is gencialiy followed by a crop in the succeeding rabi; tins 
raiely if cvei happens with juiir when grown foi its gr.ain. No paiticular lotation ap- 
peals to be followed, but it fiequcntly alteinatcs with nee on clay or loamy soils not 
subject to flooding. 

It IS comparatively laicly sown alone, being, as a rule, mixed with several other 
crops, of ^yhlch a! /tar (Cajam/s is the chief. The oilseed called d/ or ffhi^cUy 

(Scssahuim indicicm) and tlio low growing pulses ?iiuuij, tad or wish [Phascohis viungo and 
ladiafud) and lohia oi xurds {Vigna cct/awj?) form an nndeigiowth in most juar fields, 
yielding but a small letmn if the juar prospers and oveishadows them, hut occasionally 
foimiiig the piincipal part of the crop if tho juar suffers fiom failuie of rain, w'hich it 
feels moie kecnlj' tlian its deeper looted associates 

Loamy oi clayey soils aic piefcncd, whore possible, and perhaps the best ciops of 
juuv 111 the PioYinces are borne by the heavy black soil of Bundelkhand So far indeed 
as soil is concerned juar in the khaiif answeis to wlieat in the lahi, the place of bailey 
and its mixtures being taken by the huh'usli millet — Pc/nciUana spicala) i\rannie 

IS hut laiely given, unlesi, tlie ciop ho grown for foddei, wlien it is genei.illy succeeded 
by a rabi ciop, and tho land icquiies theiefore artificial stimulation. 

The nnmbei of ploughmgs vanes fiom one to four, land which has borne a ciop 
in the picceding rahi not being held to lequnc so much tillage as land whicli has lam 
fallow •^ince the cud of the khaiif pieeediiig (Baieilly) Clods aie usually hiokenhefoie 
sowing by the use of the log clod crusher. 
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Sovring 


Irrigation. 


Harvesting. 


Diseases and injuries. 


The first sowings of the hhaiif arc those of cotton, and ns soon as these are finished 
juar is commenced with. The seed is sown broad-cast and ploughed in, being used at 
the rate of 3 to 6 seers per acre if for a grain crop, and 12 seers per acie if for fodder, 
when thickness is the chief thing looked to. The seed of the minor ciops (ar/ia? , muvg, 
&c , known collectively as utaio) is mixed with the jiuir seed and scattered with it; lohia 
alone being sown by hand in lines across the field (Cawnpore). In some parts of the 
Provinces the finest heads are picked out at each harvest and set aside for sowing in the 
succeeding year (Cawnpore). 

Iriigation is veiy seldom used, unless the crop has been sown before the commence- 
ment of the rains, or the season is peculiaily unpiopitious. The ciop is generally weed- 
ed at least once, sometimes by hand, hut often by nieiely diivmg a plough in lines through 
the field when the plants arc about a foot high, so as to opeu out the soil round the 
plant roots which has a vciy beneficial effect. 

The ill and the pulses (with the exception of aihm') are fiist of all gathered and 
carried to the threshing floor, the jmir is harvested a fortnight later, gcneially by cutting 
off the heads (caUed {hJaiiias) witli the sickle, leaving the stalks standing in the field 
till the cultivator has leisure to cut and stack them The gram is trodden out by 
cattle and winnowed m the usual way. As an illustiation of the supeistitious ohser- 
viincos which attend almost every agiicultural process, and which aie especially prom- 
inent at sowing and liaivest time, the following description of juar threshing is taken 
fiom Mr. "Wright’s Memo, on the Agiicultiire of the Cawnpoie District, " The juar 
“ was heaped by the cultivator in the shape of the figuie S, one end towards the G-anges, 
" and a sickle and a branch of madd)'^ in honour of Shaikh Madar (a local saint) stuck 
“ up in it. Allround the heap a hue of cow-duug was traced, and the smoke of a sacri- 
“ ficial file made to blow upon the heap to keep off evil spiilts A double handful 

“of grain was given in honour of Shaikh Madai, one to tlie village minsticl {hhdit), one 
“ to the Brahmin, one to the family piiest (paiolni), and half a seer each to the village 
“■carpenter, blacksmith, barber and water-cainer.” 

The most peculiar of the diseases to which juar is liable is that which makes the 
young stalks poisonous to cattle if eaten by them when somi-paiched from want of laiii. 
Of the fact there can he no doubt, in the scaicity of 1877 huge nunibeis of cattle were 
known to perisli fiom this cause, their bodies becoming inflated after a meal of tlic young 
juar plants, and death ensuing .shortly afterwards, appaiontly in scveie pain A good 
explanation is not, however, forthcoming The opinion universally accepted by natives 
is that young juar when suffering from deficiency of lain becomes infested with an insect 
called bhaunii, to wdiich its poisonous effect on cattle is due Immediately lam falls tlie 
insect is said to perish, and unless the eais have appeared befoie the ram failed, the ciop 
often recoveis itself and yields a good outturn of giain. Juar is pccuhaily liable to 
a species of bunt {Tdlelid), a parasitic fungus well known in English coin-fields, which 
converts the whole contents of grains, externally appaieutly peifoctly health}', into a 
foul greasy dark coloured powder But hiids and scpimcls are probably the woist ene- 
mies the cultivator has to contend with, and tiicii depredations necessitate tlie ci ops being 
watched for at least 25 days before it is cut, which adds of couisc to the cost of cultivation 


* A commou wKi—Calairitpis girfantca 
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SOHUnCM VOLC^KE. 


Cost of cultn stio’i. 

Tlic cost of cultivation per acre is 

as below ; — 

hg. a. r. 


Ploiigliing (tT?icc), 

... 

..ISO 


CloJ crushing (tinco), ... 

.. 

... 0 4 0 


Seed (C seers). 

... 

... 0 8 0 


SoiTing, 


... 0 13 0 


tVccding (once), 

... 

... 2 0 0 


Wntchmg, .. 

... 

... 0 12 0 


Cutting, 


... 0 10 0 


Tliresliiiig, .. 

... 

... 1 8 0 


Clcnning, 

... 

... 0 3 0 



Totnl, 

... 7 13 0 


Rent, 

... 

...GOO 



Grnnd Totsl, 

.. 13 1.3 0 

A\ca^o oulturr. 

The average outturn of jiidr on 

irrig.atcd land is about 10 

raaunds grain and CO 


ninuncls dry fodder, and of chari about 300 raaunds green fodder, equal to 100 maunds 
dry fodder. Por irrigated land the goncial average is 8 maunds grain and 4j raaunds 
dry foddci, dan yielding 260 raaunds green fodder, equal to about 00 maunds when 
dry. Tlicse arc the averages foi jnm sown alone or with only the smaller pulses. Tinicn 
mUar is associated with it the outturn is decreased by about 25 per cent. The outturn 
of the subordinate crops may bo put at— ar/rar 5 maunds, other pulses 2 raaunds, iUh 
maund. 

atci The area under ,/«f(V,yWr-ur/rar and chan in the 30 temporarily settled N.-W. Pro- 

Tiinccs Districts, hcitig tlic average for the three years 1878, 1879 and 1S80, is shown by 
Divisions below — 
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acre?. 

aerts. 

acres 

acres. 

ftcrca. 
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Inignted, 

Unirrigstcd, 

1G,85G 
3,13,7 IG 

887 

1,13,398 

13,111 

2,88,73G 

1,412 

0,52,292 

15G 

2,G38 

210 

2,19,532 

IG4 

1,183 

S3,09G 

13,23,803 

Totsl, ... 

3,30,C02 

1,)G,283 

3,01,817 

3,53,701 

.5,111 

2,19,702 

1,C17 

13,5C,9Cl 

Jvar-arhar. 









Irrigntcd, 

Unirrigntcd, 

7,890 

1,81,322 

23G 

88,211 

21,135 

3,30,73.5 

10,500 

0,01,103 

88C 

4,108 

153 

81,419 

0 

43,891 

11,99,592 

Totnl, . . 

1,92,212 

88,177 

5,00,871 

0,12,025 

5,291 

81,C02 

*> 

13,43,480 

Chari. 









Irrigated, 

Unirrigatcd, 

12,147 

1,89,091 

100 

20,433 

989 

11,231 

193 

8,334 

1,981 

2,052 

1 

321 

80 

1C8 

15,444 
2,31, GS2 

Tctnl, ... 

2,01,238 

20,505 

12,220 

8,527 

4,03C 

322 

198 

2,47,07C 

Grand Total, ... 

7,21,032 

2,53,297 

8,71,911 

9,74,23G 

12,414 

ujOijGSC 

1,817 

31,47,523 



PLAxr u. 





EOnGntJM VTJLGAUE. 


29 


Making a rough estimate of 5,60,000 acres for Oudh and the permanently settled 
Districts of the N.-W. Provinces, the total area under this crop in the Id.-W. Provinces 
and Oudh is brought up to nearly 30,98,000 acres- 


Explanation of Elate VT. 


1. Upper part of plant Rliowing ono Bpiko m flower, 
and anotlicr in fmit (nnt, bizc). 


2. leaf (nat. sizo). 

3 ltd- Clnstors cfEpikclota (elightly enlarged). 



Pc'cuplion. 


Y.iiictics 


Disliibution 


Scasonb 


Mixtures. 


Soils 


PENlClLLARIil SPICATA, Willd, 

lV,dcVMc\TL-\ 


English, bulrush millet; Teenacdlau, bajrajbajri, lalira, bajra tauguntinwa (in AramgarU 
mIicic the gicat imllct is called hdjia jlmpanua). Tlie chambu of the JLiclms Presidency 

Eatnral order Gyammca',ix\\)c PanicLa A tall oiccl gi . 1 =? Stems many, .3-C fr high, looting 
from ‘•onic of the loucst joints Leaves long lanceolate, inidiih stout and pioniincnt bcnLalli , hgule 
vciy slioit, tiuncate cilutc Spilielcls ai ranged in cj'hndiical spikc-hkc p.uncles G-D iii long and 
-^-1 in in ilianieter, e.ich ^pikelet surrounded hj' .in involncie of yellonish hiomi lirPtles, tho 
imioi hustles flieitisehcs plumose liany, glumes uuciju.d enclosing 2 lloi'.eis, the lovci male and 
the uppei hciinaphiodue , omei gdnmo iminno tuincnte, inner neatly cfju.iihng the pales, reinso’ 
Pales ahoiit equal, loner ono oioilappuig tho upper, Inoacl, sniooth, .’i-ieined, inucronate, cihato at 
the edge Stamens 3 Style sjnglc imIU a Inlld Icatlionng sfigui.i. Seed small, pcarl-coloured, 
smooth. 

Tlieio aic two distinct varieties, known lespoctivciy as bdjia and Idjrt, the former 
with gicenish coloured, and llic latter with reddisli coloured and rather smaller, gram. 

I3Ajia IS giown vciy evtonsivel}', occupying 19.\ lakhs of acics in the 30 tcmporaii- 
ly settled IT -W. Provinces Districts, or S per cent, of their total ciopped area, hut it is 
111 great measure confined to the western Dishiets, and cast of Allaliahad it is compara- 
tively lare. 

It is a Idiaiif crop, being sown a little laler and leaped a little earlier than juar, and 
it IS occasionally sown on land winch was intended for juiii, if sowing time be delayed 
by floods 01 failiuo of lain Its grain is supposed to be heating, and hence is largely 
consumed by the poorer classes m the cold weathei, though it not unfrcq[uently induces 
diarrhoea The dry stalks are used as cattle fodder, being, however, vastly iiifeiior to 
those of juar 

It is laiely grown alone, and is goneially mixed with minor crops of much the same 
kinds as those grown with juar, the jilace of vnaifj in tlic combination being generally, 
however, taken by inoih {Phascolus aconitifohns). 

If juar be taken as the kliarif counteipait of wheat, bajra nia}' be still more aptly 
compared with baileys Like bailey it often occupies very good as well as veiy bad 
land, hut, as a general rule, it is the ciop of poor light-soiled outlying land, and iccpulics 
perhaps rather less rainfall than juar can make shift ivitli. It is never manuied, and hut 
rarely iiiigated 

The land is ploughed from once to foui times, and the seed, mixed vith that of the 
suhoidinatc crops, is sown broad-cast and ploughed in at the late of 2.1 to 3 seers per 
acre 


* References — roi.cll I’mij I’rud 23S , Ilmr^ Usuliil PI oC India S3 
fpxcatavi^ Tio b 


IS Pcnni^tiun i^^'}'oi\Ie}in,V\\L\i JParucuin 
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■Weeding nncl ImrvcsUn". 


Diaaiscs And injuries. 


Cost of caltivAtioii. 


OuKnrn. 


Tliorc slioulcl be at least one Avceduig, if possible, but the place of this is often 
talcen by plougliing np the ground between the plants, cxiactly as is done to junr. The 
crop should be watcliccl if possible to keep off birds and squincls for about 20 days befoio 
it is cut. The grain ripens towards the beginning of November, when the heads are cut 
oiT aud carried to the tliresliing floor, the stalks being frequently left standing on the 
ground for some weeks. Threshing and v innowing are conducted after the usual 
fashion. 

Next to an absolute failure of ram bfijra suffers most from damp or lainy weather 
while it is in flower, by which the proper fertilization of the flowers is prevented. The 
stamens hang outside the flower-envelopes, entirely unprotected from the weather, and 
it is perhaps to this that bajra owes its peculiar liability to damage from rain. If there 
is a fall of rain in the beginning of October, it is no uncommon thing to see a biijra field 
with hardly a single grain formed on its spikes. It suffers still more than juar from the 
microscopre fungus knowir to English farmers as "bunt,” and is reported to bo often 
infected with a species of mildew called hagttUn {T’accinia .7;.) which manifests itself 
first in spots on the foliage, and then in total destruction of the grain. But it owes in 
great moa.surc its liability to these diseases to the poverty of the soil on which it is cul- 
tivated, and the mildew alluded to above is sard to be most destructive in cases where 
biijra lias been grown too frequently on lire same land. 

The cost of cultivation is given below • — 





ni AS. 

r. 

riotigliing (trrico). 


... 

... 1 8 

0 

Clod critsliiiig (Irrice), ... 

• « • 

... 

... 0 1 

0 

Seed, 

• »* 


... 0 2 

0 

Sorriiig, 

* • • 

... 

0 13 

0 

Wording (by Ibc jdoiigb). 

« • • 

... 

. 0 12 

0 

Wnlcliiiig, ... 

• 4 • 

... 

.. 0 12 

0 

C'nUmg, 



... 0 10 

0 

Tliresliing, ... 


... 

... 1 8 

0 

Clc.inlng, 


... 

... 0 0 

0 



Totnl, 

... 0 8 

0 

lleiil, 

... 

... 

... 3 0 

0 



Grand Total, 

... 9 8 

0 


Autlioiities agree in showing that tiro outturn is loss in the damper than in the 
drier parts of the Biovinccs. Eor the lilcorut and Bohilkhand Dhisions oj maunds of 
grain is the liighcst estimate possible, while in the Agra, Allahabad and Jhansi Divi- 
sions 7 maunds of grain does not appear extravagant. The outturn of dry fodder will 
be in botli cases about 30 maunds. If aibar is associated with tiro biijra, the outturn 
may be taken as 10 per cent, le.s.s. The smaller pulses 3'icld about a maurid and a raaund 
arid a lialf per acre. 

Tiro average area under hajra and lojra-ai har in the 30 tcmporaril}'’ settled Districts 
of the N.-W. Provinces is showm by Divisions bclorv : — 


Aro.i. 
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Eapa 

Irrigated, 

Unirngatcdj 

Tot.al, ... 

Beijra-arhar. 

Irrigated, 

Umrngated, 

Total, ... 

Grand Total, ... 

1 

Meerut 
I)iA laiOEu 

Rohilkliand 

Division. 

1 

! 

Agra 
Dll lEion 

1 

Allali'ibad 
Dnision, 
cvdndmg | 
Jntinpar 
District 

Dcnircs 
Dnision, 
inclndinc: 
Arnmp'irli, 
Basil nnil 
GonUipnr 
Districts 1 
only 

Jhansi 

Division 

Knmann 

Dimsiod, 

including 

Tarai 

District 

1 only 

Total 

3,d57 

2,2G,095| 

G37 

3,84,942 

3,191 

1,87,852' 

549 ' 

1,29,793 

117 

3,944 

1,509 

38,890 

199 

2,209 

9,002 

9,73,785 

2,29,5j2 

3,85,579 

1,91,01G| 

1,30,342 

4,001 

40,399 

2,408 

9,83,447 

920 

05,724 

405 

2,00,352 

j 

1,078' 

0,97,240 

809 

2,09,948 

49 
ij jO 0 G 

i 

1,058 

39,983 

2 

1 

5,219 

9,70,805 

00,011 

2,00,757 

3,99,218 

2,10,757 

3,005 

41,011 

2 

9,82,024 

2,90,190 

0,40,380 

5,90,2G1 

3,41,099^ 

7,CGG^ 

81,440 

2,470 

19,05,471 


No information whatever is possessed concerning the area under bajra in Oudh and 
the 5 permanently settled N.-W. Provinces Districts. 


Lr^lanatwn of flats VII 


]. 

0 

3 

1 


Entire plant ivitli npo spil cs (reduced). 
Portion of stem uitli leaf. 1 

SpiLc lu tluiier j'liat size. 

Staiacus (slightly enlarged). 


5. Pipe spike 

C Spil.olet surrounded hy the hrisllj "I 

inyolucre. >nal. sue. 

7. Seed. J 
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Di^sCTiption. 


Yanotic’. 


Distribution. 


Se.ison'i, 


CICER ARIETINUM, UmC 

Plate Viri] 


ENGLisn, gram; ‘^’’itRNACULAn, chana, nakhnd (Per.^iaii). 

A viscid votcli-hko .annual belonging to tlio tribe Vtciecc of the p.apilionaceous division of the 
natural oiJcr Lcffumiiiosw Stems mucli blanched. Lcaios 1-2 in long, pinnate. Stipules small, 
persistent, loaf-lilio, obliquely oiato, deeply cut : leaflets 7-8 pairs with nsuall 3 ',a terminal one, ovate- 
oblong or obovate, serrate, piominently veined. Peduncles axillaiy, 1-flovveicd, 1— i in. long, jointed 
about tho middle, becoming doflovcd aftei flovveiing, bracts setaceous; caljss tube oblique, teeth 
about equal, nariovv', lanceolate, equallj' or exceeding flio tube. Coiolla longer tlian tbo c.iljsx, pink 
blue 01 white ; .standaul a httlo longer than tbo wings and keel. Stamens diadclpboii^. Pod oblong 
inflated terminated bj' tlio jieisistent ba-o of the stjdc Seeds irrogularlj' obov'ate or siib-n-loboso, 
beaked, leddisb-brown, black, oi white 

Tlio botanical specific name owes its origin to a not altogether fanciful resemblance 
of tho seed, wlien first forming in the pod, to a rain’s licad The English name “gram” 
is applied to a totally different product m the jNIadias Picsidency, where it denotes the 
seed of the plant known in these Provinces as Icinfi or ^udi (Dolic/ios %niiflorics). 

The varieties oidinanly grown in the Provinces may he for the most part thrown 
into two classes, large grained and small giained, the formei of a markedly i eddish, and 
the latter of a light brown, colour. A black giainod variety is not uncommon, and theie 
is a veiy laigc white giainod kind known ns “Cabuli,” winch lias liaidly found its way 
into ordinaiy cultivation, and is grown moie as a curiosity than foi piofit. It lequiies 
liigher cultivation than the common varictic.s, and is said to closely resemble a kind 
wliicli is an important crop in Spain, and under the name of Gmhanzos is used, plainly 
boiled, as one of the cpmmonesi aiticlcs of food. 

Giam is one of tho most characteristic crops of the Piovinces, being giown either 
alone or mixed with otlier ciops, on about 42>| lakhs of acies in the 30 tcmpoiaiily set- 
tled N.-W. Provinces Distiicts, which is about 17 per cent, of their total ciojiped area. 
Its cultivation is tolerably cvcnl}’- distiibuted throughout districts west of Allahabad, 
east of which it shows a cousidcrahlo decrease. Sown alone or mixed with wheat or bailey 
it forms the chief crop of tho pooicr classes of soils, and follows next after wheat and 
barley in the extent of the aica which it occuiiics. 

Gram is a rahi crop, and is the eailicst sown of the number, not being damaged by 
the heat of the end of September and beginning of Octobei, as aic tlie moie strictly tem- 
perate crops. It is sown fiom the middle of September to the middle of October, and 
has therefore more chanco than citlier wheat or hailcy of finding a moist seed bed, and it 
is harvested in April. 

As a general rule it is grown on land which lay fallow during the preceding kharif, 
but in Pohillrliand and Oudli it is very commonly grown as a second crop after early 
lice, tho area douhlo cioppcd in this manner in tho Gonda District being rcpoited to ho 
in some parganas fully one-half of the total. 


* References — Hook n Inil. n. nCj lloxb. I'l. InH 111 . C21 , Wifilit Ic. t. 20 , W Si K Trod. 235 , Driiry’ P 131. 
Powell I’nnj. Prod, p 210. 
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CICEU AUIETINUM. 


Mi:tturC3. 


Soils iind manuring’. 


TjUfigc. 




Imgalion 


Weeding. 


Hfirv'csting. 


md mjuncs. 


Cost of cultiv.'ition. 


Eouglily speaking for one acic of gram sown alone there are over tuo acres under 
gram and barley, and nearlj’^ two acres under gram and wheat. In Eolnlkhand, Oudh 
and Bundclkhand, linseed is very extensively grown in gram fields, while m the Eoab 
very few gram or grara-barlej’- fields will bo found witbouL an admixture of dudn {Eruca 
saliva) or rape. Crops wliicli also very commonly cntci into the mixture in gram-barley 
liclds aie peas and the coaisc pulse known ns hassar or Jccschi {LalJiyrus saftvus). 

Gram is grown on all soils fiom the heaviest clay to the lightest loam, but it 
is on the former class of soils that it yields its higliost produce, and it is therefore ou 
them most ficqucntly giown aloiio ; on light soils it is generally mixed with barley. 

It forms, vitli a small admixture of wdicat, the mam rabi crop of the heavy black soil 
of Bundclkliand, and is often found sown m the beds of dry tanks, groiving amidst 
clods of cla}' too tenacious for the plough to pulverize. WhcUier on sliIT or light soils 
it appears to bo never manured in any ivay. 

Unlike wheat and barley it docs not requira a fine tilth, and the ploughiiigs which 
gram fields receive (ranging from 12 in Eolnlkhand to 4 in Bundelbhand) are rather to 
prepare a deep than a well pulverized seed bed. In no case are the clods broken by tho 
use of the log clod crusher. 

It is sown at the latc of 80 to 100 lbs. to the acre, broad-cast in Eolnlkhand and 
parts of Oudh, hut drilled behind the plough in most of tlic drier Districts. It is re- 
poited to be not .altogether uncommon in the Bareilly District to sow it uithout any 
previous cultivation wliatcvcr, scattering tho seed on the untilled ground and then 
plougliing it in. 

It is hardly over inigalcd when grown alone, nor is the mixture of gram and wheat 
which forms the staple ciop of Bundclkliand. From -?srd to jths of the area under gram- 
barley IS watered, but not ns a rule more than once, or, at most, twice. 

A ivecding is very seldom given, but a common pi.acticc is to cut back the plants ^ 
before tlic}' flower, by picking ofl' the tops of the shoots, which are much relished as a 
vegetable (sd^), the fiavour being possibly enbnnced by the oxalic acid which it is tlie 
cuiious property of the loaves to exude. This topping renders the plants strong and 
bushy, and increases the outturn of grain. 

Harvesting and tlueshing are in no way diflerent from those in the case of wlieat 
or bailey. 

It sufiers greatly fiom frost, if caught by it in flower, and whole fields of lioaltliy 
plants arc sometimes mined b 3 ' a cold night in January or Fobruarj'. Gicat injuiy also 
often results from tlie r.avagcs of a catorpill.ar well known to natives as tho halidduia. 


The cost of cultivation maj’’ 

be stated as 

below 
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The approximate average outturn per acre of unirrigated gram, gram-harley and 
gram-wheat is shown below . — 
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The outturn is highest in tracts -where wunter rains are of tolerably regular occur- 
rence, and IS lowest in the Agia Division, the average for the Allahabad Division being 
raised by its iucluding two Districts of Buiidclkhand. The outturn of giaiu-barley 
and gram-wheat have been put at the same figiuc, since although the yield of gram- 
barley would be largest on similar soils, it us, as a rule, grown on poorer land than 
gi am- wheat. 

Dor irrigated land an all round average may he assumed of 13 maiinds for gram 
alone, 14 maunds for grani-havley, and 13 maunds for gram-wheat , when irrigated, 
giam-wheat and gram-bailey are grown on similar soils, and the outturn of the latter 
has therefore been assumed the largest. 

In the outturn of a grara-bailey field, gram does not, as a rule, amount to more 
than f ths of the total , when sowu with wheat it constitutes about -Ji'd of tlie outturn, 
except m the Allahabad and Jhausi Divisions, where it rises as high as -yids, since in 
Bundclkhand Districts wheat takes a very subordinate part in the mixture. 

The outturn of straw is in weight about 25 per cent, more than that of grain. 
Gram-S/nira is considered a most excellent food foi cattle, but is seldom given alone, 
being generally used to give a flavour to rnoie unpalatable fodders. 

The average aiea under giam and its mixtures in tlie 30 temporaiil}^ settled N.-W. 
Drovmces Distiicts is shown by Divisions below • — 
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Meerut 
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RobiUhand 
Dl\ ISIOD, 

A^ra 
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Imgntedj 
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4,359 
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1 
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Total, ... 

1,38,308 

29,952 

76,809 

3,63,398 

1,225 

3.15,021 

114 

9,25,130 

Grand Total, 

8,38,115 

3,87,947 

9,18,759 


2,42,G87 

4,47,169 

5,297 

12,70,945 


The figures shown under the lieads “gram-wheat” and “gram-barley ” have also 
been included in the statistics of area given in the notices appropriated to wheat and 
barley. No statistics of area are available for Onclh or tlie N.-W. Provinces perma- 
nently settled Districts. 
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Description. 


. Varieties. 


Distribution and Scasong. 


PHASEOLUS MUNGO, ,Un7i: 

[r.<?e Plate IX.] 


English, none ; V ehnaoulah, mtuig. 

Natural order Legummosm, sub-order PapilionacecE, tribe Phascolcm. A hairy sub-erect annual 
Stems about 2 ft. high, branching, angular. Loaves trifoliolato ; .stipules ovato acuminate, many 
nerved ; petioles as long or longer than the leatlots, channelled ; leaflets 2-4 in , entire or more or 
less lobed, terminal ono ovato acute, cuncato at tho base, lateral ono rhomboid ovate, rounded at the 
haso, hairy on both sides ; stipels narrowly Lanceolate, snh-persistcnt. Flowers about 6, crowded, in 
axillary racemes ; peduncles short. C.alyx .about ^ in., broad and more hitid above, lower portion 
longer and pointed. Corolla about ^ in. long, yellow ; keel beaked, spir.ally twisted. Stamens diadel- 
phous. Pods 2-2i in., sub-cylindrical, pointed, siUcy, 8-12-secded. Seeds small, green yellow or 
black. 

Mxing is one of four pulses wbicli resemble one nnotber very closely in appearance 
and babifc of growth, the other three being vid for mash), lobia (or rausa, rawds) and moth. 
Mung i.s the neost valuable of tbo four, and, as a rule, its consumption is confined to the 
better classes of natives. It can be easily distinguished from either moth or lobia, but 
its resemblance to urd is so close, that both are considered by some botanists varieties 
of the same species. The most popular distinction between the two plants in the field 
lies in mung having dark green and urd j’-cllowish green leaves, but the principal differ- 
ence is in the shape of the grain, in that of urd being much larger and longer than that 
of mung. Exclusive of urd there are three well marked varieties of milng, having respec- 
tively green, yellow and black seeds. The green seeded is the typical and commonest 
variety, that with yellow seed (known as sona or golden mung) being named Pkaseolus 
aureus, and that with black seeds Phascolns 31a, v. 

Mung is grown in every District of the Provinces, but almost invariably as a subor- 
dinate crop in fields of millet or cotton, and very seldom by itself. It is therefore a 
kharif crop, being sown at the commencement of the rains and reaped in October. It is 
in some respects remarkable that it is not more frequently grown alone, since its grain 
commands a far higher price than that of millet, but this is no doubt partly explained 
by the precariousness of its growth, heavy and continuous rain, especially in September 
(when it is in flower), often causing absolute ruin. But ns a counterpoise to this it bears, 
and justly, the reputation of being able to withstand a great deal of drought, and in a 
season of scant rainfall when millets have utterly failed, it, with urd, lobia and motli, forms 
a most valuable food resource, tho so-called subordinate ” crop becoming in this case 
of first rate importance. Another advantage which those pulses share with arhar is that 
of not impoverishing the soil, or at all events not to tlie extent of gramineous crop such 
as the millets. Not only docs the depth to which their roots penetiate enable them to 
gain moisture from land on which their shallow rooted companions wither of drought. 


* Rofcronces — IIool. Dl. Iml. n, SOS, HoxL. n. Ind ni 292 (seeds green) , W. & A. Prod 245 ; Powell Ponj. 
Prod. 239 , Drory Uscfol PI. of lud. 007. rh. Max,, Hoxb. l.c 290 (bccJb block). Pit. aiireut, Hum. (seeds yellow). 
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rnASEOLTJS MUNGO. 


Method of cultivation 


Han c=ting 


Cost of cultuaiion 
Avein^o outturn 


All."' 


but it also leads to the aeration of the ground^ and ivlietber it be true or no that they 
actually add to tbe fertility of tlio soil by liKing atmospberic nitrogen, tboy at all events 
incicase the foitilitj' of its surface by accuniulatnig from below food substances wlncb 
were beyond tbe rcacli of shallow rooted plants. 

Its cultivation is exactly the same as that of cotton or niiUct, When grown alone 
it is sown at the rate of about 12 seers to tlie acre. When associated with millet or 
cotton it shares tbe benefit of the weeding which these crops receive, and only receives 
irrigation when they require it. It is reaped about a fortnight before the millets, and is 
threshed out by bullocks in the usual manner. The crushed stalks and leaves are mucli 
prized as fodder, and aio used to give a tempting flavour to trash that even Indian cattle 
might otherwise lejcct as uneatable. 

Its cost of cultivation may he assumed to he the same as that of juar or hajra. 

WliGii grown alone the .avciago outtuin per aero is icportod from most districts as 
about 5 mauiids of giain and tliiec times this weight of fodder. 

Tlio aiea returned as being under inilng alone dining ISSl, in the 30 temporarily 
settled Distiicts of the N -W. Piovinces, is shown by Divisions below — 
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Tlicse figuies give, however, no ical idea of tbe part played by mung in tbe ngri- 
cultuie of tbe countij’. In greater or less amount it is grown on fully one-fourth of 
the total area under Idiarif crops in the Provinces, and represents so to speak the culti- 
vators insurance against a shorter allowance of rainfall than his millets can make shift 
with. 


J^xplavaiio:^ of IX 
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PHASEOLUS RADIATES, Unn: 


[T'nfc I’late X] 


Dc'cnpUon. 


Varieties. 


Distribulion. 


Eca“ons. 


XTctliod of cuHuntion, 


Enomsii, none ; Veknacolati, urd, mash, 

A variety of Fh. ]^[un<jo, fiom which it differs in havin^^ longer nnd moio trailing btems ; the 
whole plant too is much more hairj', the reddish brown pubescence gi'ing the foliage a lighter 
tint ; the seeds are fewer, larger and longer than those of mihw, and usually of a daik brown colour. 

The close rcsemhiance of tn-cl to m/aij; which has induced some authorities to include 
them both in one species lias heen already mentioned. Utd has, however, two distinct 
sub-varieties of- its owu, one with largo black seeds ripening in August and September, 
and tlie other with smaller green seeds ripening in October and November. The latter 
is sometimes given the diminutive name of 

It is grown commonly throughout the Provinces generally as a subordinate crop 
•with millet or cotton, hut more often by itself than either mung or lobia. The total 
area under iiid in the 30 teniporaiily settled N.-W. Provinces Districts is returned 
as 3,58,495 acres, being 1 per cent, on the total cropped area. Its cultivation as a sole 
crop reaches the ma.\imum in the Meciut, Rohilkliand and Benares Divisions, as is 
shown in the appended table . — • 
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The Meerut, Rolulkhand and Benares Divisions are tlie principal sugar-cane tracts 
111 the Provinces, and the comparatively large area under urd which they return may be 
due to the fact that uid is one of the few ciops which can be grown before sugar-cane 
without greatly lessening the produce. It only occupies the ground for a short time in 
the ruin'!, and is repoited to leave the soil as lich in food substances as it found it. 

It is sown at the coramcnccnicut of the lains, and lipens, one variety in August and 
Septcmboi, and another in October nnd November. A rare custom is lepoitcd from the 
Ca’wnpore District, under which it is grown as a spring crop, being sown on damp low- 
lying ground in Pebruary and reaped in May. 

Its cultivation i.s precisely similar to that of the autumn millets or cotton. When 
grown alone it is sown broad-cast at the rate of from 4 to G seers per acie. It thrives 


• Unxli PI Iml 111 . 200. i’/i. Mungo, T.inr. Mir. jadtatiis, Hook. FI. Ini. ii. 203. V/t. JJfrJiirjAti, W. & A. ProC, 21C , 
Povicll Pnnj Prod. 239 , Dniry Useful PI. of Ind. 33S. 
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best on the heavier classes of soils, and differs in tliis respect from miing, wliicli prefers 
light sandy ground. It is liai vested simiiaily to nuing, and the fodder afforded by its 
stems and leaves forms no unimportant portion of its produce The plants suffer 
greatly from mildew if tlicio is a long continuance of damp winds from the cast, and the 
llowcis aie leportcd to bo often damaged by thunderstorms, by the liglitning as popular- 
ly supposed, but more probably by the heavy downpour of i.ain which accompanies it. 

Its average outturn pci acre when gionn alone is about 5 maunds gram with tliiee 
times this weight of straw. When giown nith other crops its outturn varies enor- 
mously, since it is not sown m any definite proportion. In seasons of good rainfall it 
is often cliobed h^- the liivuriaiit growth of its principal crop, but nben rain is scanty 
or ill-timed, it comes to the fore and contiibiitos tlio greater proportion of the outturn. 

The following table shows the avcr.igo area nnder urd alone during tlie past three 
years in the 30 temporarily settled iff.-W Promnccs Districts — 
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This icprcsents, Iiowovor, but a ver}' sm.ill fraction of tlie total area on wliich uid is 
groun, and if the area be included on which it is souii as a subordinate crop, the total 
would be at least twelve limes as large ns this. Ko statistics arc aiailablc i expecting 
the area under urd in Oudh and in the 5 permanent!}" settled N.-W. Provinces Di-tricts. 

It may be mentioned that the seed of urd (or jiiirh//) is the icputod origin of the 
weight hiiown as inas/ui, twelve of which go to the tola, and DGO to the seer. 
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English, none ; Veuxaculai!, moth, mothi. 

Natur.il oulei Lcijnmxiiokw, sub-oidoi. Pajnlioniicccr, tube Phascohyr A difFusc liairy nnmi.nl. 
Root prrpendiGul.ar. Stems pcver.il, extending many feet along the gioiind in ovci y direction, an- 
gular, and with a fo\y scatteicd liairs. Le.-vves triloliol.ite ; stipules coliering, ov.ito lanceolate ; petioles 
a little longoi than the Ic.iflets ; stipoE siibiil.tto ; leaflets deeply o-lobcd, tin' nppei one? moie finely 
cut. Peduiielos axiliaiy, nearly as long a? the petioles, ending in an oblong glandnl.ii bead of small 
yclioiv slioi tly pcdicelled floyors : bractcoles tyice as long as the calyx, subulate, cihato , cnl^'x-tiibo 
campannlatc, lo^ye^t tooth longoi than tbo rest, tbo two iippei connate ; keel yitli stamens and stylo 
spiially tyisteJ. Pod 1-1-2 in, stiaiglit, c^'lnidiicil, tonilose, smooth Seeds small, oblong, light 
blown ; hilimi lincai, whitish. 

Mo//i in the kharif answers to the coarse pea, knoivn as lesdn, in the labi, both 
being groivn on the woist land which can be made to bear a crop. It ism consequence 
grown much more commonly as a sole ciop than either mimg or lolki, and the aiea winch 
it occupies on its own account is very nearly equal to that under u)d. It also forms a 
very common muefcuve in millet Ileitis, cspeeially in tlie case of the spiked or bulrush 
millet {^dj)a), which it resembles in its preference for light sandy soils, and also in its 
liability to damage from ill-timed laiufall. 

Its cultivation when grown alone is of the roughest possible description. A couple 
or at most three plouglungs are held sufficient, and the seed is sown broad-cast at the rate 
of 4 seeis to the acre. 

In a favourable season its produce is often very heavy, but t.aking into consideration 
the poverty of the land on which a great portion of it is grown, and its liability to dam- 
age from rain while in flower, the highest outturn of gram which can be taken as the 
aveiage is 8 maunJs to the acie, with lather less than double tins amount of fodder. 
The grain is an article of human food, but there' aie many prejudices against it, the 
most notable being that it is liable to produce worms in the bowel. On the other hand 
it is considered a useful remedy for flatulency. But it is principally used as cattle food, 
and is said to be a fattening diet, as are also the leaves and stalks. 

Below is shown the aveiage area under moth as a sole crop during the last thiee 
years in the 30 temporarily settled Distiicts, classified by Divisions — ■ 
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EnglisHj indigo; Vi;nN’AC0i,AK, ml. 

Eatnrnl onlor Lcguminocfr, snlr-onlcr Papdionacca, tribo Galfpccr. A small slirnb, 'l-C ft. high, 
v.ifli si!\cry, pubescent, tougli, .angiil.ar bninclics. Leaves nltorriate, S-'t in. long, with minute 
.cubulato stijinlcs, unequally jniin.ato ; petiole .^1 in. long; le.aflols opposite, in pairs of -1-G aiul a 
terminal one, shortly stalked, and furnished with miniilo setaceous stipeL, J-1 in. long,obovatc- 
ohlong or ov .al, entire, smooth, bhieish-groon above, and with adpro==c(l white hairs on the lower 
.surface Racemes s(-ilP(vl, awillary, tliorfor than the leaves, erect, spilvolilce, hracts subulate. Flowers 
small, shortly st.ilked, rather crowded (Jnl^'x sh.allovv, hecoming almost flat, teeth nearly equal, 
and as long a= the tube Corolla p ipihonacooiis ; st.mdanl oval, greenish ; wings dark pink ; kool 
old use. r.it her longer than the w ings, e.aeli of the jiet d- spurred at the hasp. Stamens 10, diadelphoii». 
Pods 1-]^ in. long, sirniglit or .stih-filcate ; cvlindric.d, and .somewhat contracted hciwcon the seeds, 
S-12-'ecdcd. Seeds qn.idrangtilar, brown. 

India is proLnLl^' the natural habitat of tlic indigo jilant, and the origin of tlic 
name vvliieli it beats in Europe. Several ppccies aic found either wild or cultivated, m 
addition to tlic one conunonly grown in these Piovinccs, tlio most noticeable being the 
wild indigo of the Ilimalayas {Iticlipo/ri a atropinpirrra), \\\nc\i foims a dense under- 
growth in many localities on the outer ranges of the Himalayas between 2,000 andG,000 
feet. I’Jii'5 species is not ropoitcd to yield dye matter, but another species (/. Anil, Linn) 
which is cultivated in thelNradras Presidency adbids a dye .similar to that of Indipofcia 
intcloria. No varieties of /iwcfco/fl are reported to exist in these Provinces, 

but some would probably be discovered by caieful iiivcsligation. 

Tlio dielnbution of Indigo cultivaliou in ilicsc Provinces appears to bo vor}' capri- 
cious. It is of course entirely dependent on the existence of factoiies for the c.xtraction 
of the d^o, and indigo luanuf.vcture is ver}- far ns yet from having t^pread over the whole 
tract suited to it, but is to a gicat extent coiiccnliatcd in localities where it was first 
stalled by the ciitci price of European grantees or settlcr.s. Tlio following sketch of the 
rise of indigo inamifacluic in the Aramgaih District is taken from IMr. Reid’s Settlement 
Report, and its outline will apply with almost equal force to any other District in the 
Provinces; — 

“Tlio mmiufnclurc of imbgo for export (lates from Uio cvrly years of BnliFh rule ui the district. The 
“ Coniji.vny’b coimiicrcinl rc'-idciit w.xs nllowcil (o trnilo on liis own nccomil ns well ns for Ins uinstors, nnd 
“^fr. Cronmu'llii, commcrcinl rc'^ideiit n( Annignrli ntul Mnu, in coiiqinny uitli two gentlemen nnmed Storrnrt 
“mill Scott, f.tnrlcd the i'lrbt indigo conceni in Aniiingnrli. It*, cst.nblislnnent ivns ojiposcd liy the ^Ingistr.vto 
“of tlio district under the rule wliivb forbido the Ivnropenn*; to occupy IntuI mid engnge in iiuligo innuufnc- 
“ turo m tlio ceded IVowiiccB willimit poriiiission from the (lovcnior Ociicrnl in Council. Mr Croimnolm 
“ cvciitii.vlly got IciiTo to Iiold tlio fiictorics, niul wns evonernfed from lilnuio m coiiiicction with them, hut so 
“nggneved did lie feel tiy ttio nclion of tlic Mngistrnlc, llint ho filed mi nclioii iii tlio Bupreme couit for 
“(Inmngcs. MTint the result of llic nctioii wns tlic records Ihnt tiro within renvli do not bIiow. llis indigo 
“coiicom fioems to have been conducted tlirongh Furopcmi nml Liirnsinii nspislnuts, nnd nt fiifit not withunt 
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“disputes u-illi tlic: Nnlivcs, vrliieli tho Httor urcro careful to bring to tlio notice of tlio Jtngistratc Tlio 
“ proliibitorj' rule unilcr winch Mr. Crommclm had been opposed did not apply to persons born in India, ami 
“soon .aftei tho establislimonl of hm concern others rroro set ngouig in v.arions places. In 1808 Jlr. D. 0. 
“ Fci ^ 113 =^ 011 , acting on behalf of a Major Stevenson, creeled a factor) at Nizamnbad, ami nnollicr, now fallen 
“completely to rum, was established at Imdi.a, which though professedly the property of a native, was in 1811 
“ man.igcd by an European of tho naino of O'Dell And ns timo went on, more small factories wero erected 
“at various places. In 1612 Mr Fergnsson’s f.ictoncs p.issed into the hands of Sir J, Stiirmcs. Tins 
“gentleman earned on tlio concern vigorously, and added to it nnother biancli factory. Ho also engaged 
“with sugar and cloth trades, and by mortgago, purchase and farm held ponscssion of n number of landed 
“estates After liis death in 1S21, Ins indigo concern ami estates wero managed for a niunbor of years by 
“bis eaccutors. In 1820 tho indigo concern and part of tlio estato wero sold, the former being pnrehased by 
“ Mr. II E niintcr. Jleantimo Mr Crominelin’s factories bad changed bands, Eomo being held by persons 
“ resident la the district, others by persons resident in Calcutta or elsewhere who managed them through 
''agents For sevcr.il years after 1829 Mr, lluntcr, who in adihtioii to the Jlizatnabnd concern, had taken 
“o\er some of the factories elected hy l\Ir Crommclm nnil others, nnd Mr. J. IT Stonchouso, wbo held tlio 
“Dohrighat concern, were tho cliiof independent Eiiropc.ang m the district. They traded largely in sngar 
“nnd other nati\o prodneo m addition to mdigo, and Mr. Hunter was also in possession of a good deal of 
“lauded piopcrty. Ho died at Ni.-nmabad m 1815, nnd las Inrgo indigo concern was broken up. Mr 
“Stonebonse also had been nnfortunnto m bnsincss, nnd had to rchnfjnisli most of Iris factories, but ho coa- 
“ turned to xosida in tho district, holding n emnU factory which ho built at Eajapalti in pargnna Niznmnbad 
“till 1397. At tho tuuo of the Mutinies llicro wero .at Ic.ast niiio concerns ulioso head qnarters wero in the 
“district The chief of these was tho Dohrighat concern held by Jlr. E. F. Ycimblcs. Previous to tho 
“mutimes, and for somo years after them, tho production of indigo remained cliiclly in European nnd Enr.asian 
“hands The only native who seems to hnvo held f.ictorics before the runtimes was Basil Darzi, who having 
“originally boon Jitr nunlor’s tailor, and aflorwnrds Ins chief manager, bad ncqnircd a good deal of money, 
“and on Jfr Hunter’s death purchased six of ins factories. Bnl about 12 or lo years ago natives began to 
“ take .111 mteiost m tho ti.rdo, and the comparatively high prices of ISCl nnd the following yc.ars brought 
“ nbo'nt among them .a rage for fnclory building. Hiimbcrs of new nnlii e fnclones sprang up. Of llofactonos 
“non standing in tho district, 020 have been built during tho last 11 years. At the present time only 2D 
‘ factories, with llo pairs of vats, arc the property of, or hold by, Europeans ami Eurasians. Tho rest (3SC 
“ factories, avitli COT pairs of vats) .arc the property of, or held by, Hntno=.” 

TLo total area under indigo in tlio N.-W. Provinces nnd Oudh nni}' now be put at 
2,89,000 acies. Somo details concerning tlio number and sire of tlic factoiies inavoik arc 
given at the end of this notice, hut it may he mentioned here that one of the principal 
obstacles to the increase of indigo productiou is the gicat prejudice which o.xhts against 
it ill many paits of the country, hased either on semi-religious ohjcctions to growing 
the plant, or on a dislike to the ichitions hetweeu cultivator and factoiy to which it leads, 
and which will be noticed more fully fuithcr on. 

The percentage of the area under indigo to the total cropped area and lo that crop- 
ped in the khaiif season in each temporarily settled Division of tlic jN’.-dV. Provinces 
is .shown below , — 
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Scnsong 


RoUtlon. 


It is noticeable bow sinall is tbc looting wbicli tbc plant has obtained in Rohilkbancl, 
and in, Ondh its cultivation is still nioie raie, although the soil and climate of both 
tiacts aic probablj’as well suited to its giowth as those of the Eastern Distiicts, in which 
the best indigo of the Province is pioduced. The indigo cultivation of the Benares 
Division is conducted entirely with w’cll or tanlc iriigationj and is a continuation of the 
indigo tract of Behar, the most productive in India lYcst of Allahabad indigo follows 
the canal , thus in the Agia Division the canal luigatcd Distiicts of Etawah, Etali, 
hlaiiiprui, and Farukhahad, have an aica under indigo amounting respectively to 4’G, 
2 3j 2*7 and 1‘9 per cent of their total cropped area, while the Distiicts of Muttia and 
Agia, which until lately received no canal uatci, show only 3 and 9 per cent. Similaily 
Oawiipoie, tlic only canal iiiigated Distiict in tlic Allahabad Division, has 4 0 per cent, 
of indigo cultivation, while Fatehpur its next door neighbour has only 3, and Allahabad 
only '2 per cent. 

Indigo may be sown either in the spring or at the commencement of the rains. 
In the first ease it is calledyrtwo/m or ehaih, in the second asmJii Jamowa indigo is 
ready for cutting in August, asni/n indigo a month later, but whcieas land under the foi- 
niei is, as a rule, ploughed up immediately the ciop is cub and pieparcd for a crop in the 
succeeding rabi season, asaihi indigo is left in the giouiid till the following laiiis, when 
it siirings up again and yields what is known .as a klninii or latoon ciop. In the first 
season after sowing the gnalitj’ oi jamowa indigo is much superior to that of a&aih, but 
asaihi indigo is said to yield tlic best crop flora latoons. The jamowa system is cora- 
paiativcly new, and has only been adojited in the Azamgaih Distncb since the Iasi 40 
yeais, hut is the one commonly followed in the canal-iingatcd Distiicts of the Epper 
and Tiliddlc Doab. Wlicii indigo seed is to be pioduced the loots of jnmuwa indigo aio 
not ploughed up after the plant has been cut, but they arc left in the giouiid till Decem- 
ber, by wliicb tune the}'- will have sent np ficsh fiowei -bearing shoots and rvill yield .a 
ciop of seed. Tlie indigo plantois of Behar piofcr seed impoited fiom these Piovinccs 
to that locally giown, and in consequence an extensive trade in it Inis spiung up, the ev- 
poils by rail fiom these Provinces to Bengal .anionniing in the hast thiee yeais to 1,12,435 
nrannds, 1,42,616 mannds, and 1,56,810 mannds, most of which is despatched fiom the 
city of Cawnpore. The trade is principally in the hands of Calcutta brokers, -who aie un- 
der contract to supply a certain number of factories with the seed they require, and hence 
the price of indigo seed is liable to violent fluctuations, ranging from Bs. C to Bs. 40 per 
mauncl, since a certain .amount of seed must be bought whatever be its price, and should 
tlie supply run shoit holders of seed can make their own terms. 

^\\Q jamoiua .system of cultivation is by far the commonest in the Districts west 
of Allahabad, and unless the roots arc left for seed the land almost invariably bears a 
crop in the succeeding rahi, and is thus twice cropped within the year. The outturn of 
the labi crop (wlieat or barley) will not lie above half -wliat it would have been if grown 
after a fallow in the lains, but it is only with indigo that this much can be obtained un- 
less the land be manured; the outtuin of a lahi crop grown on unraanured land after 
millet or maize being extremely small. 

It is most commonly grown alone, as the peiiod of its giowth does not coincide with 
that of any other crop. Occasionally, horvever, it is mixed with judr or arhar, and is 
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Tillago 
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surrounded with a border of castor or (hemp), more with the idea of one crop insur- 
ing the other than uitli any hope of reaping the produce fiom both. 

A loam is prefeired, but much of the cultivation is on the lightest possible sand, in 
tiacts where copious iirigation is possible from a canal. Manure is very seldom used, 
but when possible indigo follows sugar-cane or cotton, and reaps some benefit from the 
manuie which was applied to these crops. 

Four ploughings aie held advisable, hut tlie land ficqnently leceives no more than 
one, especially in canal-iirigatcd districts, where a prodigal supply of water is often made 
to take the place of good tillage For jamowa mdigo the ground must bo watered before 
ploughing, while asa)ln fields arc not ploughed until softened by the rams 

Foi propel gciminahon of the seeds it is necessary that tlie seed-bed be thoroughly 
moist, and this accounts to some extent for tho haste made in ploughing Tlie seed is 
sown bioad-cast at tlie into of about S sccis to the acie, and since it is essential that it 
be not bulled too deeply, it is merely haiiowed in by the log clod-crusher oi by a hush. 

The number of watciings which aie given to jamowa indigo between the date of 
its sowing and the conimcncemont of the rams vanes witli the dryness of the aii, being 
as many as six in Cawnpovc, two in Baieilly, and only one in Anamgarh. Asarhi indigo 
rcquiies no watering in a yo.ai of ordinary rainfall. 

It IS essential that the crop be kept free fiom weeds, and two weedings are the least 
that are given. 

The plant is ripe for cutting just before it fioweis. It is reaped with sickles in 
the oidmaiy way, and is earned to the factory, whcie tlio piocoss of extracting the dye 
at once commences. The essential paits of an indigo factory are (1), two set? of vats 
one on a lower level than the other, the upper set being used foi steeping the plant, and 
tho lower set for concentrating tho d 3 'o matter; (2), a boiler and furnace for boiling the 
dye ; and (3), an appaiatus foi straining and prcbsing The sme of tho steeping vat ^ aries, 
but it is usually laigo enough to contain from 50 to 100 maunds of plant The plant 
IS packed into the vat, which is then filled witli w'ator, the plant being kept submerged 
by some cross bars which aic fitted across the vat above it. Idie time dining winch this 
steeping continues varies nccoiding to the weather fiom 11 to 15 houis, being less m 
muggy damp weather with tho wind in the cast, than when the air is di}' wnth a west 
wind. It is of great imjioit.auce, how'cvcr, that the steeping should be stopped at tho 
right moment , if undeidonc, dye matter is lost, and if undulj' piolonged, the quality of 
the produce suffeis. 

The steeping vat opens hj’’ a channel into the vat which corresponds with it in tho 
lower tier, and when the stooping is finished, a plug is drawn and the water drained off 
into the lower vat, leaving tho plant behind it, whicli can then be thiown aside The 
water is of a greenish colour, and is chaiged with a substance known as indican, which 
feimentation has extracted fiom the plant leaves. In order to convert this substance into 
indigotine, the basis of mdigo dye, it is ncccssaiy to O-Xidizo it, and the next process known 
as “beating” has tins for ibs object Usually' it is performed by 7 or 8 men who stand 
in the vat and agitate the liquid eithci with then hands or w ith a rake-shaped paddle As 
the oxidation proceed.s, dark blue particles of mdigotmo (known collectively as the fccula) 
appear in the liquid, which changes m colour fiom gieen to blue. Tlie pioccss is con- 
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tinned for fiom H to 3 liouis, and may be stopped so soon as a little of tlie liquid placed 
in a saucer leadil}' throws doivn a dark blue precipitate remaining itself of a clear sherry 
tint. It IS now allowed to stand until the fecula lias settled, wbicb takes place in about 
a couple of hours, and is sometimes assisted by pouring some cold water into the vat. The 
suifacc liquid is then carefully drained out of the vat by holes wbicb have been made in 
its walls for the puijiose, and the dark blue sediment which remains is conducted along 
a masonry channel into the boiling vat, where it is kept over a moderate fire for about 
5 houi.s, and is then repeatedly passed through a cloth strainer, which effects the sep- 
aration of the d^m particles fiom the water. The dye matter is then allowed to lie on 
the strainer until paitially dr^q when it is carried to the press and placed in boxes with 
moveable sides, in which it is subjected to gradually increasing pressure for about 12 
hours, at the end of which time it wilt have taken the foim of firm slabs 3-} inches 
square, which arc then cut into cakes of the same length, and are ready for being stamped 
and finally dried. The whole piocess from jdant to cake occupies therefore about 43 
hours, and at a large factory one follows the other in constant repetition for some 45 da 3 's 
in August and September. Good indigo cake should contain about 50 to GO per cent, 
of indigotlne , it sbould bo bright, of a dark blue colour, with a coppery gloss, breaking 
with an evcnl)’ coloured fracture; it should not part with its colour by light friction. 

The outturn of indigo from plant varies with the season from 2.1- to 4 per thousand, 
being highest in 5 ’cars of moderate or light, and lowest in years of heavy rainfall 

The prices which N,-AV. Provinces indigo commands in the Calcutta market vary 
from 3 ’ear to j^car between voiy wide limits. In very few cases does the price come 
wfithin 20 per cent, of that obtained by Tirhoot cake, and of N.-TV". Provinces produce 
that of the Benares Division is consideicd the best, facts which indicate the greater suit- 
ability of the climate of the Eastern Districts for indigo manufacture. The average 
price of the N,-W. Piovinces indigo is further kept down by the very large proportion 
formed bj' native made cake, wliicli .sells at a much lower price than that made under 
European supervision. Almost the whole of the cake exported from Tirhoot is returned 
as of European manufactuio, wliich is the case with only 18 5 pei cent, of the N.-W. 
Provinces indigo. Tlio average piices per factor}^ maund of 74 lbs. 10 oz. obtained by 
N.-IY. Provinces and Tiilioot indigo during the last three 3 ’cars are given below • — 
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The cost of manufactuio (including piice of plant) is much higher for European 
than for Native factories, being .about Es. 125 per maund in the former, and Es. 85 in 
the latter case. 

Thus far of indigo manufactured for export. A largo proportion, however, of the 
indigo intended for local consumption is manufactured miicli more roughly, all boiling 
being dispensed with, the cake being known in tins case as — the j/m/d of tbo 
Calcutta market. The factor 3 ' in tins case nicicl 3 '' consists of a few masonry vats 
sunk in the ground. The piocess is substantially the same as that described above, ex- 
cept that in the steeping vat fermentation is aitificiall 3 ’’ excited by the addition of gum 
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or sugar, wliicli is said to deteriorate tlio quality of tlic cake, but wbicb forms the basis 
of a in-occss lecently ]nitented by a Euiopcan planter, by Avbicli the amount of dye mat- 
ter cxtiacted is said to be increased by 25 per cent. Bub the manufacture is conducted 
as a lulc in a slovenly manner, and the d}'© not properly strained or cleaned, although the 
resulting scorns suited to the requirements of country dyers It is occasionally 
pmcliased by the laigcr factories and ivoikcd up into pucka (or boiled) indigo cake. 

The extension of canal inigahon seems leading to a great incieaso in the number of 
indigo factories. The construction of new factories appears, liowcvei, to be now con- 
fined to native enterprise, and the annual fluctuations in the nriinlicr worked by Euio- 
peans indicates merely the occasional extension of operations to outlying biancli flretones, 
winch return no profit except in favoiablc years. An indication of the extent of indigo 
manufacture duung the last two years is furnished by the following figuios — 


Yck 

EOTupCOT. ot nnU\c 

Nnmbcr of 
fi\ctor*C3 
i\orKinf^ 

Namljcr oC 
in use. 

AmnnntoE 
I'liiiit used 

Appro^imotc 
outium of tljc, 
(in fictor^ 
xniunda) 

ISSO 

Europoin, 

150 

1,552 

21,83,227 

8,339 


jSTatno, 

1,0CS 

0,201 

79,70,119 

! 20,113 


Totnl, 

1,221 

7,013 

1,01,53,310 

! 54,752 

1 

1881 

European, ... . . 

17C 

1,SC0 

31,10,278 

1 

9,010 


Nalivo, 

1,S28 

7,571 1 

1 . 

1,01,82,318 

30,331 


Total, 

1,501 

8,910 

1,95,92,020 

‘15,911 


The iclations between factory and cultivator aic such an impoitant feature in the 
agricultural conditions of the Provinces, that some notice of them here may not be out 
of place. In some instances, — very few in these Provinces, — the plant is grown by the 
factory direct on land either belonging to it or rented from the proprietors or cultiva- 
tors for tire purpose. But the system usually followed is for the factoiy to purchase 
the plant from cultivators, at a price wliicli ma}>- be fi.vcd cither when the crop is sown, 
or when it is ready for delivering. When the fust factory is started in a district, it is 
evident that no cultivators will grow plant unless assured before hand of its purchase 
at a fair price, since, the crop being useless to him unless taken hj"- tlie factory, the 
latter could niako its own terms if no agreement was come to before the plant was on 
the ground. This was very possibly one of the causes which led to the adoption of 
the advance (or bachn) sj'stcm under wliich the greater portion of indigo plant is grown 
In March or April when the crop) is sown the factory binds itself to jiurchase pilant at 
a pirice then fixed upon, and the bargain is alwa3's clinched if not altogether effected 
by the factor^mnaking an advance in cash to the cultivator, in consideration of which the 
piTice to bo piaid for pilanfc is fixed .at a considei.abl^' lower figure than what fiee compietition 
would lesnlt in. Bub so long as the piricc is not below l\s IG or Es. 18 pier 100 maunds, 
the system is not moio objectionable than that followed by Government in fuitber- 
ing opium cultivation. Unfortniiatclj', however, one of the pnincipal objects of the 
factoij' m making adv.ances is often not so inncli to aiiango fora cropi in the pnesenb 
as to gain such piowcr over the cultivator as will enable it to compicl him to giow indigo 
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Injiiiic=!. 


Cost of ciilli\ation. 


on its own terms in the future. Very frequently thcrefoie in the first agreement made 
with a cultivator the plant is priced at a favorable rate, hut a stipulation is entorccl bind- 
ing him down to deliver not less ihan a certain amouiit of it winch is often hnowin^ty fixed 
at an vnpossihte figiiic on penalty of foifeiting 2^- to 3 times what balance theic maj^ be 
against him. With the chance of obtaining cash down, the cultivatoi pays but little heed 
to stipulations of a merely contingent nature, and hence a single bad season may involve 

him in obligations to the factory, and — in the experience of the Bareilly District 

“ henceforwaid he has no resomco if he wishes to get fiee of debt but emigration or 
rather flight to the Tciai — that ^afe haven of refuge from civil couit decrees ” 

The power thus acquired over a ciiltivaator may be used either to compel him to grow 
plant at the factory’s will, or to sell his plant at a price much lower than it would other- 
wise command. That these aie solid advantages may bo judged from the fact that the 
value of a factoiy is often estimated 113 ^ the amount of outstanding debts it has, or in 
other words, b}'- the degiee to which surrounding cultivators are under obligations to it. 

With an increase in the number of factoiie.s in a district the market for plant be- 
comes of course much wider, and it then becomes possible for a cultivator to grow indigo 
unfettered ly agreements and to lely for obtaining a good piicc on the competition of one 
factor}' against another This is the system known as Uiushhtun id or “ good bargain,” 
.so named of couiscfiom the cultivator’s point of view, In a distiict where factories are 
numerou.s, the difterence between the puce paid for hadni and lliuslilhaud indigo is very 
great, when the foimeris contracted for at Its. 18 the latter will often sell for as much as 
Bis. 20 per 100 maunds The khisllhai id S 3 'stcm is of couise b}' far the most popular 
amongst the cultivating communit}'', and the giadual increase in the piospeiit}- of a vil- 
lage, or its gradual recovery from the effects of a scries of disastrous .seasons, ma}' often 
he traced in the increase of the area under Mustikhand at the expense of that under 
hudni plant. 

The most dreaded source of damage to the indigo plant is continued wet weather, 
which renders the plants tall and wood}' without much foliage, and by a kind of etiola- 
tion prevents the piopcr development of the dye pioperty in the leaves. So much of 
the indigo grown in the Doab is piotected by canal iiiigation, that a year of unduly 
heavy rainfall is considered even more disastrous than one of partial drought, since a 
proper allowance of sunlight is as necessary to the production of the dye as water is to 
the growth of the plant. 

The cost of cultivating an acre of jamoioa indigo to be cut in August and followed 
by a rabi crop is shown below . — 


ns A r. 


Plougliing- (twice). 



... 

... 1 

8 

0 

Clod ernshing, 


- . 


... 0 

4 

0 

Seed (8 Bccrs), 



... 

... 1 

8 

0 

Sowing, 


. . 

. . 

... 0 

3 

0 

Weeding (twice), 


... 

... 

n 

... 0 

0 

0 
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- - 

.. 

. . 1 

0 

0 

Watering (tlircc times), 

... 



... 4 

15 

0 




Total, 

.. 12 

15 

0 

Eentj 



... 

0 

8 

0 




Grand Total, 

... 15 

7 

0 
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A'.eragc onttnrn. Thc iivcmge Outturn of Jamaica plant may be put at 80 raauncls per acre The out- 

turn of asaiJii plant will be rather less than tins in. the fiist year, but equal to it in 
the second year. A jamoica ciop, if the stumps aic lelt in the ground after the stalks 
have been cut and the land not ploughed up for a rabi crop, will yield an outturn of 
about 6 maunds of seed to the acie. 

The average aiea^ undei indigo during 1878, 1870 and ISSO in the 30 temporanlj 
settled N.-W. Provinces Districts is shown below by Divisions • — 




Mccnit 

DnJSion 

RnljiII linnd 
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AlUlinbrd 
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nerc*^ 
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SCTLS. 
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Iingnlecl, 

... 

1,00, 79G 

2,sr.9 
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33,182 

7,0G0 

... 


S,2G,102 

TJmrngatccl, ... 

... 

5,oG3 

1,128 

5,3 IJ 

0,018 

11,SG7 
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09 

32, 9SG 

Total, 

... 

1,0G,159 

3,082 

8G,87C 

42,530 

10,827 

1 222 

0 9 

2,09,118 


Adding 30,000 acres on account of Oudh and the 5 peimancntly settled N.-’W. 
Provinces Distiicts, the total Piovincial indigo aioa is raised to 2,89,118 acres. 

TraJo. The exports of indigo during the last tlnco years are given in the following table — 



1878-7!> 

1879 89 

1830 81 


mJs * 

mis • 

mcls * 

To Calcutta, ... 

50,157 

25,0G3 

10,010 

To othci places, ... 

7,881 

3,72 C 

5,0C2 

Total, ... 

58,008 

28,789 

45,972 
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CARTHAJIUS TINOTORIUS, Unn: 

[I'tdc rialc XIII ] 


English, safllower; ^ HiiNAcuLAn, kusum, ktisumbb, kar (tho soed), barre (m (lie Bonaics 
Division). 

jr.-ihiral ordci Coinjio,-,it<T^ inijo Ci/nnrouh\i A/rjahious tliisflc-lilcef licili \uth ledilisli orniigo 
flovcii Sfeuis about 2 ft. liifrli, uincli liiaiiclicd above Leaves sos-ile, oblong l.inceolate, with 
serrate aculeate edges 01 nearly cntiic. Flovveis in l.iigo compact lic.ids ; outci involucio biacts 
le.ifv', ovate oblong, constricted .above tlio base, ciiliio oi spimilose, innei biacts nairovvei Floicts 
tnbiil.n, liei m.apliioclito or a few of the iiiai ginal ones sterile, lube slenJcu , limb olilong Antliois 
pagittato at tlic base Acliones | m., snioofli, obovoid, iinncatc at (ho (oji, oldiqucly -l-niignLir, 
with four piojcctuig libs. 

The pioduct for vvliicli tlic .saniowcr phint is mainly cultivated is the beautiful pinlc 
d 3'0 yielded h}' its flovveis, which is fainihai in the losc coloiiicd tuihans worn the 
hlaivvari tradois of Dnjputana. But the seed is also of cousidci.vble value as an oil 
pioducei, yielding a bland cloav oil, which is occasionally used to adulterate gin, and 
forming in its refuse an oil cake winch is much appreciated by cattle. Tlie foliage of the 
plant in ordinary cultivation is lluckl^'' armed with spines, but a smooth leaved vaucty 
known as mnriVm (or “shaved”) is reported to bo giown in tlie Azamgarh Disfciict. 

Safflower cultivation is almost entiiol}' concentrated in tho Meerut Division, vhich 
contains S9 per cent, of the total atca under it in the 30 temporal 11}^ scitled N.-Tl’’. 
Provdnees Districts. Next to hlceiut its cultivation is most extensive in Bohilkhand, 
wliicli contains, however, onl^’ 5 percent, of the total area, and in no oilier Division does 
the area exceed S per cent, of the total Tlie icason for this unequal disLiibution lies 
pi incipall^mu the fact that the demand for the d^’c is almost sole!}’ from Ifajputana, 
and until lately has been met cntiiel^’’ tlirongh the market of Dchli, and it is thcie- 
fore in this iioighbourliood that its cultivation has been stimulalod Tho District 
vvliich is most clo.scl^'' connected with Delili is Bulandsliahr m the I\reeuit Division, 
and this contains 91 per cent, of the aica nndci safllowcr in this Division, and 81 
per cent, of the total area in all the tcmporaiil}^ settled N.-^Y Provinces Distiicts. 
Without doubt, however, the light soil of the iMcerut Division is specially suited to it, 
and that safllowcr is considerably’’ afl'octcd by local difl’ercnccs is piovcd by' ccitam partic- 
ular villages having obtained a name for the pcculiai excellence of the dye their soil 
qirodnces; amongst these may' he mentioned Ganeshpur in the hlcciut and S.inkni in the 
Bulandshahr District. Since safllowcr docs not form a scpaiatc heading in the aiiiuuil 


" References — n Onent 111 700. ClnrlvC Civinp Iinl 211 , Ilool I'l Inil iii 3SG , Ro\b FI. Inti ni tOO , 
I’ov'.cll I’linj I’rod, .SV5 , Urnn IjEcfiil ]’I. of Iiul IIG 

I IIipli cnltnnlion rcuiiccs its sjuny clinrnctrr ns iii llic ensn of tlic hrnrjan Mclonqcnn') aiitl ninny otiicr plants 

v.IulIi in tlicir v, ilil ■'tsto arc very pricUly. Mr. C. I! CInrI c liclictcs that C pnjacijnth'i, Btcb , iinligciioiis in tlic I’aiijnb, mav 
lie tlic vvilil oriipiinl oC ■.affl.aivcr 

It 2 
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Statistics of tlie area under safflower arc only possessed for the 30 tcmporaiily set- 
tled N.-ty. Piovmces Districts, and these too of a vei j imperfect character, since they 
arc only for a single year and merely relate to that portion of the aiea on winch safflower 
was giowD which was not included under any ot the major heads of the annual crop 
leturns The figures therefore ouly serve to indicate the area under (a), safflower alone , 
(Ji), safflower and carrots , and (c), safflower and cotton, and do not include the extensive 
aiea on which it accompanies gram or barley. 
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SACCHARUM OFPICINARUM, UmiJ 

[rii/ePl.itc XIY,] 


English, sugar-cano; Vkhnaculah, ikh, iklinn (in Western Districts), xikh,nkliai’i (inEnstciii 
Districts), nai shakar (Pcisian). 

Eatiiial oulci G>ammca', iriha Amh'oporjoncw. A largo poiciininl glass. Stems many, C-12 
ft iiigli, tiiiclc, colkl, jomteii, jiolislietl, yellon, purple or stuped; loner intcinodps slioit nith fikious 
loot's .allot 0 cacli joint. Lo.ues very laigo, crondoil, loner ones coon filling off ; ligulo short, entne ; 
shc.atlis .nliont ono foot in length, stimto, smooth oi with mealy pubescence ; hlado 3-i ft long ami 
fiom to 2 niches in breadth, aente, smooth on both surf.ices, margins minutely serrulate, cihato 
at tlio base ; niidiih prominent beneath. Panicles largo, coinponnd, drooping, feathery, of a 
gicyisli coloui. Spilcelots small, icry numeions, 1-flonoiedt, ananged in pairs on altcinato sides of 
the long slendei panicle branches, one st.ilhed and the olhei sessile, each enveloped in an involncio 
of long white silky hairs; glnmoa 2, nearly' cipi.il, loner 2-iici ved and cihate towards the apc.v, 
upper 1-ncnod ; outer pale n anting, nmor tliortoi than the glumes. Lodiculos 2, free, tumcate, 
lobed Stamens 3 ; anthers linear, oblong. Ovaiy smoofli ; stigmas 2, dcn=oly phimo=e, pniplc. 
Fruit not kuonn. 

The varieties of sugai-caue are very numerous, and as their names vary groatl}" in 
different Distiicts, it is a matter of some difficulty to identify them. A broad sub- 
division may be made into edible and non-edible cane, the foimer being grown for 
human food in the raw state and eaten as a swcatnieat, while the latter is intended 
foi the production of sugar. Edible cano is, as a lulc, much the thicker, softer, and 
juicier of the two, and is grown with vciy high cultivation. Its principal \arloty is 
tlic one known as pavndn, wliicb is supposed to bo a lecent introduction fiom the 
jMauritius. In the Dobia Dun District jniunda is used for sugai making, but elsewhere 
it is grown merely as a sweetmeat. The most distinct varieties of nou-cdiblo cane are 
(1), a tall soft cane growing as high as 10 feet, icquiring good cultivation and yielding 
a large piopoition of juice [diLchanxw RobilLliand, harolha in Cawnpore) , (2), a sboitor 
and rather harder cane not often more than 6 or G feet high, yielding less hut licher 
juice than the above {(ighoU, mutnd)\ (3), a haid tall reddish cane of poor quality much 
grown in damp localities witlioub irrigation {chin) , (4), a dwarf white haid cane 3’ield- 
ing more juice tliau chut, but resembling it in being grown on sccoud-iate land (f///o;). 
Tiic two fust vmiicties aic delicate and rcquiic a neb well manuicd and well inigated 
soil, the two latter yield a ciop with much less care and expenditure, and suffer much 
less from flooding in the rain^’- season. 

The total area under cane in the whole of the N.-W. Provinces and Oudh, may 


* Refcronces — Ko\b Fl. Iiul. i 2r>7 , Kunlh Eunm. ri. V. 361, Bcnllc) r\iul Trinicn PI. 20S , Driiry Uec- 
fiiiri oflndm 371. 

t Mfinv niUbors describe tlic Rpikclcls ns 2-flo;\crcd. Koxbur^^h (1 c ) E' 1 }B Floiccrs htrpioj^hroihtc^ in jnnis, o)ie 
KViSiIc, il'C oilier 'i^ccliccllcd " The question inny depend tlicicforo tta to whether the pair oC l-Howcrcd spikclcl ‘1 is looked upon 
ns n 2 ^o^^c^cd or composed of two l*fioucrcd spil ckts 
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he ns!?umecl as D’. Inklis of acies, amounting to 2 5 ^ler cent on the total cropped arcCj 
and 4 8 pei cent, on the aica under Idmiif ciops. Its cultivation is greatly restricted to 
ceitaln n’cll maihed localities. The natiiial homo, so to speak, of the cane is the strip) 
of damp country undeilyiiig the lulls which compiiscs a largo poition of Eoliilkhand, 
Ondh and the Tenaies Division Heic it is often giown without iingation. But 
the incieasecl facility for iingation affoided by canals has led to a great extension of its 
cultivation in the diiei distiicts of the Ganges-Jumna Doah, notably in tlio upper pioition 
of the hreeuit Division, wlieic it now foi ms one of the pimcipal staples. It is also 
giown veiy laigely in the Distiicts of the Benaies Division which lie between the 
Gogia and Ganges, wheie water is near the siuface and iriigation fiom wells and tanks 
i.s much piactiEcd. South of the Jninna its cultivation is almost unknown, although 
the occuiience of nnmcioius disused stone sngai-mills in the villages of this tract gives 
some giound foi suppiosing that it was once one of the local cropjs The peicentage of 
sugar-cane to the total ciopped aiea in the tempoiaiily settled Distiicts of the N.-IV. 
Provinces is shown by Divisions below — 
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A stiikmg fact in connection witli the extension of sugar cultivation in the hreerut 
Division is its restiiction to the tlnee Northein Distiicts of Sahuianpur, hluzaftarnagar 
and Meeiut, although canal irugation is ccpually abundant in the two sonthein Districts 
of Biilandshalir and Aligaih. The explanation lies m the laige extent of indigo cultiva- 
tion in these two latter Distiicts, which has as yet kept the sugar-cane completely iii 
the back'giound 

This is shown below : — 
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The sugar-cane season comprises, loughly spieaking, a whole year Sowing com- 
mences in Pebruaiy, and ilic harvesting of the previous 3 'cai’s cane is not concluded 
till very shoitly before tlirs If, however, cane is to he classified with other crops it must 
be ranked with those pnodiiced in the Idiaiif season, since it is on the warmth of the 
summer months that its growth pirmcipally depends. 
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Misturcs. 


Soils nnrl mnunniicr. 


Tillage 


Sou mg 


A enne crop is, cs a rule, 2 >receded Lj a whole year’s fallow, the land not having 
been occujhed in either Idiaiif or rabi fircceding Occasionally, cbielly in the sub- 
Himala 3 van tract, it follows a kbarif crop of rice or pulse, when it is known as JcJiank 
as opposed to pural or falloAVcd cane, and its produce is estimated to be decreased 
b}' ^tb to '_^rd. Now and then it is even sown immediate!}" after a croji of gram on 
land which has not been allowed even a half year’s fallow, but this is lare. The rents 
charged for cane in the Sitapur District are Es. 10-12, Bs. 9-9, Es. 8 and Es. G-12 
jier acre according as it is grown after a j'car’s fallow {purali), after rice {_LUianJcei i), after 
autumn ^mlse {maseu'}, or after giain {cjimicri) But these arc cxcejitional cases, and 
the rule for the Provinces is that eaue requires a year’s open fallow ; land lying fallow 
for cane is known as pchuJra. 

A croji of melons or onions is occasionally gatheicd off a cane field, being planted 
on the ridges of the iirigation beds, and being off the ground before the canes have 
made much jirogress. Hemp and castor arc ficquently grown as a border, but beyond 
this no subordinate crojis arc ever mixed with the cane. 

Sugar-cane land is usuall}" good loam or light clay, and is invariably manured except 
ill tracts such as the Himalayan Taiai and the old bed of the Ganges in the Etah District, 
wlicrc the ground is satuiatcd with moisture, which is made to suppl}" the place of both 
manure and irrigation. The weight of manure applied per acre varies between loO and 
200 maunds. In the Shahjahiinpur and Mu7,aflarnagar Districts it is the custom to 
apply the whole of the available manure to the cane fields, and the manuied fields aie 
tliciefoic not collected in a belt lound the village site, as is usually" the case, but scattered 
at intoivals over tlie village land. From Fatehpur the practice of holding cattle at 
night on cane fields is leported. The manuic is applied shortly before sowing and well 
intorminglcd with the soil by frequent ploughings. 

Ploughing commences with the rains, and is continued in as oppoitunitj" offers till 
sowing time. Duiing November the land is allowed a rest, it being considered unluck}- 
to plough in that month (Baicilly), possibly because it may cncouiago the germination 
of weeds, many of which are seeding then. The number of times to which cane land 
is ploughed is occasionally as many as 25, and averages about 12 or 15. 

Cane is piopagatcd by cuttings or layers and not from seed. The cuttings are 
made cither from the upper portion of the cane, winch is of but little use for sugar 
making, or fiom the whole cane, and must be always long enough to include two intei- 
nodes, i.e., three nodes or joints. The young canes arc produced fiora buds which spring 
fi om the nodes under artificial stimulation, and with an eye to this the seed canes are gener- 
ally kept for some days buried in damp earth, and sometimes even soaked in w-atcr for 
12 hours before sowing (Allahabad). The following graphic description of the process 
and cciemonial of cane sowing is taken from Mr. Moon’s Eeport on the settlement of 
the Bareilly District. — “An ordinary jilough which has been appeased with saciificial 
“ ofl’erings of turmoiic and lice, and decorated with the hka (foieliead raaik) in red 
“earth strikes the first furrow. This is followed in tlic same furrow by a second, with 
“mould board attached to ividcn and deepen the fuiiow, behind this comes the sower, 

“ wearing sih-er ornaments with a necklace of flowers round his neck and a red iila on 
“ his foiehcad. Ho is usually well fed with ghi and sweetmeats before commencing. 

I 
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“He is called tlio 'elcpliaut’ (Jiafh). He tlnows tlie bits of canc into the funow 
“immcchatelj belnnd the second plough at intervals of about a foot.' Behind the 
“‘elephant' comes a second man. called tho ‘ciow’ {laiva), to pick up the bits TS’hich 
“have not fallen into tho fuiroiv, and to put them in piopeilj'. Theie is occasionally 
“a thud man, called the ‘donkey’ {ffadha) who accompanies the ‘ elephant ’ with a 
“basket of cuttings and supplies them as they are wanted It is considered a very 
“favoiable omen if a man on lioiscback conics into the field when the sowing is going 
“on. After the sowing is completed all who have been engaged in tho woik repair 
“ to the house of the cultivatoi of the field and aio tieated to a good meal ” The assist- 
ance or at least encouiagcment of half the village is a common result of this latter 
custom 

The cuttings aie covered with cailh h}- a tliiid plough following the sower, and, 
since the lows should be at least a foot apait, it is usual to stiiko two or three blank 
furrows between the one in which tlio seed has fallen and tho one next sown. The 
amount of seed used per acie is about 20,000 cuttings, w’hich icprcscnt some 3,000 to 
5,000 canes. 

Cane is occasionally vatooned, i c , allowed to spring up from the roots of a preHous 
crop, in which case the juice is said to ho ricliei than in the first year, but only I to -jrds 
as much in quantity. 

On a compaiatively small area canc can, as lias alicadj- been noticed, he giown 
without irrigation at all, and over a gicat poition of Eohilkhand the ground often con- 
tains sufllciont natural inoistuic in Fehiuaij’ to enable sowing to take place without a 
previous watering. But as agcncial lule tins previous watering is icqnired, and between 
sowing time and tho commencement of the rains wateiings aie ncccssaiy, which a ary in 
numbci fiom three or four in tlio iSIccrut Divi.sion, to eight in the drier Distiicts of the 
lower Doab Occasionally a watering is given in October or Hoi'cmber if tbo lains liai’e 
ceased early. It may be mentioned that water, j.c., water impiognatcd with nitrates, 
is haimful to cane, sciiouslj- afi'ccting tbc quality of tbo juice In the few’ localities where 
canc IS giown in Bundolkliand, a practice fcalled jjafiidr) prevails of economizing water 
by covering tbo ground to a depth of G inches with grass and leaves, so as to prevent 
the rapid evaporation of moistuic. 

Two wcedings arc generally given, but they play an unimportant part compared 
with the fiequenthocings which arc an essential foatuie in cane cultivation The hoeing 
is peifoimod with asmall pickaxe, the caith between the rows of canes being tlioiouglily 
stirred to the depth of G or 9 inches Tlie fiist hoeing should take place wdieu tbc 
young shoots appear aboim ground, and fiom that time to tho commencement of the lams 
it slionld be hoed at least three times When tho rains have once set in the ciop maj^ 
he left to slntt foi itself, and will cETectually stifle any w'ceds which may attempt to com- 
pete w itli ft. 

Cane cutting nominally commences ivith the Beothan festival, which kills on a date 
A’aiying in the solai calendar, but generally about the bcgmnmg of November. But 
piaclicallj- it is generally dclaj-ed tJl a month later, and tho cultivator lias completely 
finished Ins rahi sowings. Tlio delay is an advantage m one respect, since the juicc of 
canes cut eaily in the season, though more abundant, is much less lich in crystallizablo 
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sugar than that of caues cut m January and February, and it is jirobable that it is due 
more to the slowness of tlie sugar crushing process tlian to any other consideration that 
caiie cutting commences so eaily as it does. The instrument used for cane crushing is 
hnown as the loViu, and consists essentially of a large wooden or stone mortar in which a 
huge wooden pestle is made to revolve b}" the traction of a pair of bullochs. The pestle 
is in a slanting position so as to roll round the sides of the moitar as it is turned, and it 
IS kept in its place hy being connected by a long iipnght witli one end of a flat hori- 
zontal beam, the other end of which abuts upon and slides round the base of the mortar. 
The cano is cut up into short stiips, which aie placed in the moitar and aie crushed by the 
pestle as it lolls over them, the juice running down into an eaithfin jar. Woilaiig night 
and day a kolhu will not press more than l;V acres of cane in a month, and it is daugeious 
as well as inefficient, since a sudden breakage of the pestle often results in the injuiy, 
if not death, of the bullock driver below, and the fingeis of the man who fills in the 
cane aie often ciushcd beneath the pestle. A poitable non i oiler mill (patented 113^ 
some English Zemindars in Bchar) is rapidl}'- attaining such popularit3" as to encourage 
the belief that in a few 3'’car.s it will altogether siipiihmt the lolliu 111 some paits of the 
Piovinces. It can he worked by a single bullock, and saves the labour of at least one 
man, since the canes have not to he cut up into pieces hut nie pressed whole, Wlicn 
to this it is added that the juice which it dcliveis is far purer and cleaner and 3-ields 
sugar worth almost 25 per cent, moic than that made from juice e.vpressed hy the kolhu, 
it is no matter for surpiise that within the last few 3'-eais over 15,000 have been sold in 
these Provinces and Behai, and that the supply is not equal to the demand. 

- The boiling of the juice follows on the piossing witli as little delay as possible, 
since fei mentation lapidly sets in from e.vposure to the air The process of boiling and 
concentiatiou vanes according as its icsult is to he (juih, fihakcu or idh. Ginh is a compost 
of sugar crystals and uuciystallized syiup boiled till of a sufficient consistenc}" to he made 
up into soft balls or cakes {bhch or cluikki). Shalar is formed when the boiling is a 
little moie pi olonged and the mixtuic of cij'stals and syiup is violent^ stined while 
cooling, when its colour becomes lighter and it ciumhles into small pieces. In 1 db making 
the boiling is not so prolonged, and the result is S3uup containing masses of crystallized 
sugar embedded in it. GuiJi and shakar aic foi human consumption as the}" arc, hut idb 
Old}" lepieseiits the fust stage in the inaiiufacture of ciystalhzed sugar. With_^i'o/^ and 
shaken the object is moie to obtain a good colour than good ci}'stallization, while tlie 
value of u'lb entirel}" depends on the pioportion of crystals which it contains Hence 
the boiling process for giith and shaken is, as a rule, much rougher than when i.s 
manufactured. 

The boiling apparatus consists of a furnace excavated in the ground, over which 
one or more iron pans are set If the hoilei is supplied fiom onl}" a single kolhu, as a 
rule one pan is used, while if two or more kolhus are used the number of pans is often 
inci eased to four or five, which are of dillerent sizes and are placed in oidcr, the laigcst one 
furthest from the feed end of the furnace, and the smallest one immediate!}" ovei it. 
In this foiin the boiling appaiatus is vciy sunilai to that formcily used iii-the West 
Indies. The use of a low of pans on this pilnciplc cllects a great saving of time, and 
also pcihaps enables Lne manufactme of hettei sugar, though this is by no means proved. 

T ^ 
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The juice is collected in the large pan where it is allowed to simmer slowly ; scum rises 
to the smface, the formation of which is sometimes assisted the addition of alkali 
(caihonate of soda) which promotes the coagulation of albiimiiious matter^ or of milkj 
or the sticky jmee of the edible Hibiscus, which in becoming coagulated collect and 
bring to the surface a good deal of impurity. From the large pan the juice is haled 
into the one next it, and so on from pan to pan down the senes, becoming raoie concen- 
trated in each tiansfer until it is finally worked up into sugar in the last and hottest pan. 

The preparation of sugar from retb is not properly speaking an agricultural process, 
and needs therefore no notice in this account It maj^ be briefly mentioned that the 
process substantially consists indiaining the uncrystallized molasses away from the sugar 
crystals This is effected in the Western Districts by pouring the rah into cloth bags 
and subjecting it to pressure, m which way about half of the molasses aie strained off, 
and then placing the semi-pure result (called piilri in the Western, and shalai or assdra in 
the Eastern Districts) m wicker crates, and allowing the molasses to filter slowly down, 
this filtration being assisted by a covering of the water weed known as snedr {HydnUa 
vcriiciUaUi), the moisture from wliicli slowly filters downwaids and washes the crystals 
clean. The European process of “ claying ” was on exactly the same principle. The How- 
ry whitish sugar which results is known as lacha clnni or Mdnd, and is made over to 
the /tcdicdis for final refining. 

The following diagram shows the average outturn per cent, of cane of each of the 
products mentioned above. — 


18 0 of ffihh, hhch or 
compost. 


100 of cntic 

1 

50 of juicc. 


17 5 of (ha^-ar. 


19 5 of ritb 


13 0 pnii i or I 

assdra 0 5 shm or molnsses. 

(scmi-dr.imcd). 


6 5 c/iini, Umnd | 

or shalar C 5 skua or molasses. 

Of the sugar exported fiom the hleerut Division, 98 per cent, is in the form of yd/b 
01 s/mlai , hut only 41 per cent of that exported from Eolillkhand, the balance (5G per 
cent ) consisting in c/ani or Jclidnd, the product of rdb This difierence illustrates some- 
thing more important than a dissirailaiity in local custom or oven in quality of cane, for 
it represents a material difference in the distribution of the profits of sugar cultivation 
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betu’eeu ciiltlvatoi'j landlord and capitalist. TVlieu. R cultivator manufactures his own 
sugar he nearly always makes or and is, as a rule, only made hy profes- 
sional sugar-boilers or with juice which they purchase from the cultivators. 

These. yw^ehAses ave all wegelle,l,ed, hhe those of Iwdrgo faetories. md the Qou.un. Dey.Mt- 
ment, by means of advances, and the system has so important a bearing on the agricultural 
condition of a largo portion of the Provinces, that it may not be, out of place to quote 
here some remarks on its working, written by Mr. Moens when Settlement officer of the 
Baieilly District — 

“The bargains forjuico cotniucnco in May, and are usually aH concluded by September. The price pci 
“ 100 kaeba tnauuds of juicc is agreed on between the parties, and the amount of ndrances per bignh 
“ to bo made by the merebant or Lhansnrt. A bond is then executed by the cultivator, specifjung the price 
“ per 100 Iracba inaunds of juice, tbo amount of advance, and the rate of intoiest , which is nsunlly 1 per 
“ cent per month , occasionally, however, Rs. 2 and eren Rs. 2-8 per month is chaigcd. Tlio field of cane 
“ IS hypothecated as security for the advance, and there is a conJitiou usually added by which the cultivator 
“ binds biinsolf to icpay ir times the amount of advance, if ho soils the jinco to any other party, or works 
•' it up liimsclf into ffur/i As soon as tbo bond is oxeented tbo cultivator receives Rs 5 per bigah down m 
"cash, and a promissory nolo for tlio icraaindei, to bo paid when bis November, December .ind Fcbrnary 
‘‘instalments of rent fall due. As soon ns the sugar boibng is o\cr tbo accounts between the Ihamdii and 
“ cultivator arc made up, Uio latter being credited with the amount of juioo received at tbo price specified rn 
‘‘ tho bond. If, as is usually tbo case, a balance remains against the cultivator, ho is charged interest at 1 
‘‘ per cent per month on tbo balance fiom tho date of the c.xecution of the bond, and the total sum duo is 
<' deducted from its advances in llio next year Though convenient m one way to tho cultivator, ns giving 
“ him tho command of a few rupees just when ho wants them to P^y liis rent, yot tlio system is luinons to 
‘‘ him in tho long run. Once in debt lie can hardly ever extricate lumsclf, foi then tbo puce of tho price in 
“ futiuo IS always fixed by tho lhansnit below tho morket price, and tho rate of interest is raised Tho cul- 
ti\ ator must consent or bo sued in the Civil Courts for the balaiioos duo, sold up, and ruined. I have Imown 
‘‘ns low a puce ns Rs. IG per 100 Icncha maunds cntcied in tho bonds, when tho iiilmg price in tho open 
“ market was Rs 20 and 27. I have known in the same ycai, at the same time, and m tho same village, one 
“ cultivator got only Rs 21, and another Rs. 28 for tho 100 knclia maunds Tho system is profitable to tho 
‘‘ aciimidiir, who has n good security for Ins rent, for he will not allow the cane to bo cut until his demands 
aio satisfied, and the Ihansdrt must sec that the rent is paid or ho will bo n heavy loser Besides tins tho 
‘‘ zcminJitr often nets as the distributor of tho advances, taking so much per cent from the Lhansdri and the 
‘‘ cultirators In the long run therefore, the extension of tho advance .sjstem can not ho considered to have 
‘‘ boon produclivo of any real benefit to tbo district, ns it has tended to roiulor tlio cultirntor less independent 
‘‘ and to liavo increased bis indebtedness.” 

In tlie sugar distiicts of the Meerut Division on the other liaucl the rule is for 
the cultivator to boil his own cane juice, anti add the profits of manufacture to those of 
cultivation. It is generally assumed that the cultivating classes of these districts are 
the most prosperous in tho Provinces, though their piosperity may he perhaps bought 
by a loss in the total value of tlic produce. 

Diseases and injuncs. The most scrious injury to cane grown on lowlands results from being flooded 

in the raiii}^ season, and laige aieas of cane may often he seen duiing the cold weather 
reduced to a mere snipe cover by the oveiflow of the tank or liver on whoso banks they 
are situated. Cane also sullcis at times from the attacks of catei pillars, one Icind called 
lanswa in the Meerut Distiict, attacking the young shoots, and another known as sildi, 
the full grown plants. Jackals are also fond of sugar-cane, and do a gieat deal of 
injury, especially to tho softer varieties, unless the fields are watched at night. 

Tlic average cost of growing an acie of cane is shown below : — 


Cost. 
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The avei.ige cost of making a mauncl of ^ihh ]ias been proved to be Es. 1-6, so 
that assuming an outtiun of 30 maiiuds, the manufacturing expenses will amount to 
Es 41-4 Adding this to the cost of cultivation wc’ obtain Es. 104-1-0 as the cost of 
producing 30 maunds of fib//. 

The average outtuiu of iiiigated cane calculated in semi-dried compost (or f’b/t) 
may be taken as 30 maunds per aero in the Meeiut, Eoliillchand, Lucknow, Eai Bareli 
and Benares Divisions, 24 maunds per acio in tlio Sitapur and Fyzabad Divisions, 
and 20 maunds per acre in the Agia and Allahabad Divisions. Boi the small araonut 
of cane grown in Bundclkliand, an outturn of IS maunds an acre would Lo a high aver- 
age If rai is made instead of fiir//, the outturn will be about S poi cent, moio than 
tbis, and if s/ia/ai be made about 3 per cent less 

The avGiagc aiea under sugar-cane in the 30 tcmporaiily N.-kY Provinces Districts 
is shown below by Divisions, being calculated on the ictuins for 1S7S-79, 1S79-S0 
and ISSO-Sl — 
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2,00,137 

35,101 

21,051 
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0,012 

0,09,251 


The aiea in Oudh and the 5 peimaiicntly .'icttled 17 -W Provinces Districts is 
retained as about 31 lakhs of acies, bringing up the tot.al Piovincial area to between 
9 and 10 lakhs of acies. 

The net e.xpoits of sugar by rail duiing the last tliroe years aze shown below — 
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Net c-\port 

Maukds 

Rupees 

1878-79. 

1879-80 

1880 81. 

1878-79. 

1879-80 

18S0-81. 

Diained, {clmii nncl Unhid,) ... 

1,73,058 

1,72,3G3 

(net imp ) 
18,933 

32,05,014 

24,52,184 

(net imp ) 
1,38,574 

Dndiained, (gnrh .and shaJ^ai ,) 


19,11,810 

(not exp ) 
23,02,945 

52,71,500 

1,22,80,012 

(not exp.) 
1,69,47,951 

Total, ... 

9,31,138 

20,87,203 

j 

22,89,012 

84,70,004 

1,47,32,190 

1,58,09,377 


^xnlanation of Plate XIV. 
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2 . 

3 

4 
5. 
C. 
7. 


Entire pkut (| net size), 
leafy offset (reduced). 
Piece of matured stem, I 
riluzomc, > 

Br.encli of innorcsccnce, J 
A pair of Epifekls, ) 
A stalked spikrlot, ) 


nat. the. 


cnlm^od. 


8 The pale, 

9 Louor glume, 

10. Upper glume, 

11. AEloucr, 

Figures 5-11 copied from Plato 298 of Bentley and 

Trimen's “ Moditiual Plants.” 
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PAPAVER SOMNIFERUM, Linm 

[ Vide riato XV ] 


English, poppy, fpiodnct opium) , Veukaculati, posta, (product nftm ) 

Natural oidci PupLiin-nccr, tribe Pap'aicrca:. An aunual herb luth a much-branchuig j'elloiv 
loot Stems biancbcd, 2-4 ft, erect, c3''lmdi ical, ^olid, smooth or Aiitli a foiv brittlj' liair'-, pale 
gieen, covered over, as al-o tlio leaves, Mitli a A\liitisli bloom iiliicli is ea=il}' nibbed off Leaves close 
togctliei, alternate, ec=-i1o, sliming, smooth or mtli a few scattered bustles uuderncatli ; lower ones 
about G in long, oval-oblong, deeply lobed, ami inlb the lobes coar^ch' dentate ; upper ones S-10 
m iu length, ovate-oblong, cordate, ainplcxicnu), less deeply' lobed but iiitli larger teeth, the teeth 
vitli liaiJ iiliito points, dark green above, paler on ilie undoisiJo ; midiih and leins prominent 
Flowers huge, 'olitaij’, erect, on long peiliinclcs ; buds ovoid, drooping Sepals 2, broad, loaflikc, 
falling off as the flower expands. Pct.als 4, largo, fngacoous, the two outer ones much bioador and 
ovoilappmg the otlici two, pure whito (m the cultivated plant) or tinged with Molot ami with a purple 
basal spot. Stamens numerous, inserted lu several rows bciioath the stall: of the ovarv ; filaments 
flat, white , anthers attached bj- their base, palo yellow. Ovar}' nearlj- globular, supported on a dis- 
tinct stalk (g}'nopliorc), smooth, 1-cellcd, with numoious nanow placdnta; projoctmg fiom the walls 
.''Iniost to the coiitro ; ovules a crj- numerous, scattered all oicr tlic placcnf.ae , stigma sessilo, peltate, 
avitli many oblong obtnso i.ays spreadmg o\or the top of the ovary Fruit nearly globular, oi 
depressed at o.icli end, 1-3 m m diameter, drj- and brittle, j-ellowish brown wdth black specks, de- 
hiscing by small oponmgs under the stigma ; placcnt.ai dry and papciw’, reaching about half waj- to 
the centre Seeds many, small, remform, white or bl.ick, shniply loticulatc , embryo curved 

Nailvo cultivatois distinguish several varieties of poppy, tlieic being as many as 
four grown in the A zamgarh District, diflering but little in outward appeaiance, but con- 
siderably in the amount and quality of the opium they produce The varieties grown 
in tlicse Provinces are all of the white flowered kind, winch is found better suited to the 
climate than the led or purple flowered kmd extcnsivclj' giown in Malwa. Apart from 
their colour the flowers of the red or purple poppy may be readily distinguished from 
those of the white poppy by having the margin of their petals fnnged instead of evenly 
rounded. Occasional!}^ red flowers may be seen in a poppy field of these Provinces, but 
they are as a lulo ohmiuatod as soon as they appear, — some say because thby are apt to 
piojudice the crop by attracting the evil eye, and others because theii’ produce is inferior 
to that of the white flowers, and they should tlierefore be allowed no opportunity of 
hybridizing with them. • • 

Except in the lulls of Jauusar to the uoith of Dehra, the cultivation of the poppy 
IS strictly prohibited unless on account of Goveinment In Jaunsar fields of popjiy are 
to be met with up to 5,000 feet, the produce of which is wlioll}" consumed locally or in 
the adjoining lull tracts under native rule In the plains poppy cultivation has been 
restricted by Government to certain well defined tracts in order to render its supervision 


' Kefereuces — nook 1;1 InQ 1 lir , Bentley nnd Tnmca Mca I'l 18 , Rosb FI. luJ ii 571 , W S. A, Frod. 
17 , Yo’gt Hort Suburb Cilc 5 , Powell Punj Prod 203 , Drorr Useful PI 027. 
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ensier, aiul lienee its distribution is artificial, and is only partially dependent on natural 
qualifications of soil and climate. In the jMccrut Division no poppy is grown down to 
Aligarh, the easternmost Distinct, in which its cultivation commences Some years ago 
its introduction was attempted in Saharanpui (and Umhalla), but was subsequently 
abandoned. It is grown in all the Districts of Eohilkhand, but in insignificant quanti- 
ties, except in Budaiin and Sluihjahiinpur, in which the area under it amounts respectively 
to some 8,000 and 10,000 acres Every District in the Agia Division also returns some 
opium cultivaiion, vhich is of vciy small proportions in the ease of iSIuttia and Agra, 
but c.xtensive in Farnihhabad (21,000 acres), Ehiwah (13,000 acres), and lilainpuri 
(10,000 acres). In the .Tliansi Division opium cultivation is limited to the Jalaun Dis- 
trict, but it is permitted in all the Districts of the Allahabad and Benares Divisions 
The area is exccptionall}’- large in Oudh and the Districts of the Benares Duision, and 
the total Prosincial area under opium amounts in ordinary' years to at least lakhs of 
acres, or to ”G per cent, on the total cropped area, and 1’3 percent, on that portion of it 
under rabl crops. 

The S3\stcm on which opium is grown for Government is not unlike that on which 
indigo is grown for an indigo factor}’. Every cultivator wishing to grow the plant 
must obtain a wiittcn liconso to do so, and receives at the same time an advance in cash 
of from Bp. 12 to Bs. 13 an acre, paid in two instalments, one, two months before the 
pojipy is sown, and the second, one month after sowing. The whole of the produce is 
purcliased by Government, at a rate varying between Bs. DS and Bs 0 a seer. 

This is the onlj' form of cultivation in which the peasant can get his seed without 
paying intere.st to the money lender. The price paid by Government for the drug alone 
is in districts where the soil is good and the cultivation moderately careful not much 
less than Bs uO per acre. Something more is realised from the seed and dried capsules. 
I^Hiilo the profits per aero are at least ns large as they arc from wheat or any other ordi- 
nary crop not requiring unusual care and cvpon.se for its production, the market is abso- 
lutely certain, and the cultivator has to fear none of the sudden changes in price which 
a diminished demand malms not inficqucnt in the ease of other products, fn times of 
scarcity and famine the advantages of this form of cultivation arc very gicat. The crop 
is almost invariably grown close to a well, and Is therefore less dependent than others 
on the vicis'-itudes of the sencon. This certainty enables the Opium Department to make 
further advances on the crop be-iidcs those that had originally been given for seed, and 
supplies the cultivators with monc}', which could not otherwise have been obtained at all, 
or e.vcept at an exorbitant rate of interest. Under these circum.stanccs it is not surpiis- 
ing that this crop is extrcmcl}' ])opular with all classes of cuUIvator.s, though in a few 
districts the landlords have shown at its first introduction some signs of the hostility 
which is aroused in every case b}’ the direct dealings of a Government department wuth 
the people on their lands, a feeling which has at other times with even less reason led 
them to oppo.^c the making of new canals. The ultimate gain to the landloid from, 
opium cultivation difiers only in degree from what ho owes to canals. lie is able to 
charge the highest rate of rent on the land devoted to it, and has little to fe.ar from irre- 
coverable balances. 

The Kachi was foimcily the opium cultivaioi /mi cxccUcncc, and owes his ^CIy 

K 
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name to the piocess of sciapmg tlie jmcc off the capsules {Ju'icfnia), which is one 
of tlie most distinctue fcatiiics ni opium growing The cultivation has now, however, 
e\tenclecl to Kurmis and Lodhas m equal propoition with the Kiichis, and is gradually 
spreading to the higher castes, even Tlulkius and Biahmlns occasionally talcing to it. 

In the lulls of Jaunsai the opium season is fiom Tchiuaiy to June, but in the 
plains it IS fioin October to Miucli, and the poppy may thciefoie be classed as a rabi crop. 
If grown on very liiglily inannicd land, it often follovs a ciop of inaisio or imllet in tlic 
preceding hhanf, which by exhausting some of the nehness of the soil pi events all nsk 
of the poppy running undulj’' to stalk and leaf It is most commonly gtown alone, hut 
occasionally linos of spinach, cicss, or safflower are sown amongst it, wlncli arc reported 
to bo of service in attiacting the attacks of insects which might otlierwise injure the 
poppy plants. 

strong lonm is picfericd^ and the field inv.anablv lies in the Iiiglily uianuroiL c.w 
cle lound the village, known as jjoind or ganhdni, receiving from 150 to 200 maunds of 
cattle dung to the acie each year. In Fatchpur the land is often manured by herding 
sheep or goats on it, the dung of which is supposed to ho of peculiar value TIio plants 
benefit greatly if they arc irrigated from a well the water of which is impregnated with 
nitrates {Jchdn), and as in the caso of tobacco, the selection of a field for opium cultiva- 
tion is greatly dependent on the accessibility of any well of this description. Eartli 
impiegnatcd with saltpetre (g}Ona mifti) is also extensively used, cluefly as a top dressing 
after the plants have come np (Mainpuri); in ivhich manner too ■well lotted cowdung 
and asliGs aic often applied. 

A finely powdered tilth is absolutclj’- essential, and opium land is plouglied as many 
times as the cultivator 1ms leisure for. 

The seed is sown in October, broad cast, at the rate of about 3 lbs, to the acre, 
having been mixed with oaith to assist in its even distnbution, and the log clod crusher 
is then run over the ground. 

Tho ground is .almost always prepared foi sowing by a wateiing, and in tlie drier 
portions of the Provinces the plants arc irrigated once in every fortnight or three weeks 
between germination and harvest time. In tho Benares Division four or five waterings 
are generally sufficient. 

If the crop can be irrigated with water containing nitrates so much tlie better, but 
it IS above all things important that the waterings should he timed exactly to the icquiie- 
raents of the plants, and opium cultivatois in consequence aie shy of the canal. Tlio 
field is kept scrupulously free from weeds, at least thiec wcediugs being as a rule given. 

The plants mako but slow progress during December and January, but with the 
commencement of warm nights in Febru.arj' they make voiy rapid giowtb, and are in 
full flower by tho end of that montli. The harvest commences by collecting the petals 
as they fall, or in gently detaching them when about to fall, since tlicj' are made into 
cakes (by being pressed together over tho warmth of a fire), wfflicli tho Opium Depart- 
ment purchases for packing purposes. When tho capsules aie full swelled, opium collec- 
tion commences by making small scratches or incisions in the lind through which the 
opium exudes Por this purpose an instrument is used called a cheni or naharni, winch 
is practically a four-toothed comb. It is often made of four small Innccls bound to- 
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getlier, and kept apart only by tbe thickness of the binding string (Azamgarh). The 
capsule is held in one hand rvbile the comb is drawn down it from its head to the stalk, 
making four deep scratches. Tliis is always done in the evening, and next morning a 
gummy juice is found to have exuded from the cuts, which is carefully scraped off with 
a little iron scoop, a shell, ora bit of bamboo, and placed in an earthenware vessel. This 
is the crude opium. Each capsule is lanced from three to eight times at intervals of 
two or three days, and at the end of the season is in this way decorated with parallel 
scores round its whole circumference. Only a certain portion of the crop is lanced 
each afternoon, so that the whole field takes two or three days to pass under the opera- 
tion, at the end of which a fresli start is made from the first lanced plot ; in this way 
continuous wmrk is afforded to the cultivator and hrs family. When the juice has all 
been extracted the capsules are cut off, the seed which they contain selling for oil manufac- 
ture at a rather less price than rape commands at the time. The empty capsules are 
purchased hj' native druggists {^pansaj is), since they are an exceedingly efficacious mate- 
rial for poultices and fomentations. 

Caterpillars occasioirally do some damage, and it is with a view to attracting them 
elsewhere that such crops as lettuce are sometimes mrxed with the poppy. An east wind 
dirrlng lancing time is cxceedingl}'’ harmful, since the jrrrce wrll not then exude properly, 
and this Is the origin of the complaints most frequently heard from opium growers. 


The cost of cultivating an 

acre of poppy is given below — 

np. 

AS. 

r. 

riougliing (oiglit times), 


... G 

0 

0 

Clod crabbing, 


... 0 

4 

0 

Peed, 


... 0 

2 

0 

Borviiig, 

••• **» 

... 0 

n 

U 

0 

Iirnlcing vrnlcr beds, 


... 0 

r> 

0 

0 

T\’'ntcring (six times), ... 


... 9 

8 

0 

■Weeding (four times),... 


... 3 

0 

0 

Ilfirvcstmg (8 coolies nt 2 

nnnns n dny for iD days), 

... 15 

0 

0 

*JInnurc (200 raaunds ; 5 '"ds of cost), 

... d 

0 

0 



33 

4 

0 

*Bcnt (jrds of nnnunl), 

••• ••• at* ••• 

... 10 

0 

0 


Total, 

... 48 

4 

0 


The records of the Ghazipur Opium factory indicate that the receipts of standard 
opium from cultivators in the Azamgarh District averaged ou 16 years, 9 seers per acre. 
That a certain amount of opium is, however, illfigally retained hy the cultivators, 
appears to follow from the startling difference in the consumption of Government oprnm 
in Districts where tiro poppy is and is not cultivated. During the year 1879-80, for 
instance, the sales of Government opium in the Moradahad District amounted to 2,369 
seers, whereas in the adjoining District of Budaun they amounted to onl^’ 387 seers. 
The key to the difference is found in the fact that the area under opium in Bud.ariu 
was 7,9‘14' acres, while in Moradahad it was only 19. Taking consumption as propor- 
tional to population, Budaun to be on a par with Moradahad should have talcen 1,858 


* O11I3' Srds of llio cofifc of mnmiro nnd of llic nnnunl rent nrc cliargcd, siiico nt Icnst ird of c.rcli must bo debited to 

tbo crop of ma'izo ubieb ncarlj- nlv/n38 precedes opium in the LUtirif, 
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seers, and the difl'erences bctvreen this and 3S7, that is to say 1,471 seers, or about '8 of 
a seer per acre, may be taken as tho least possible amount of opium retained by cultiva- 
tors, making- no alloivance for any u'hich may Lave been conveyed beyond the limits 
of the District, and very possibly lowered the consumption of Government opium in 
Moradabad as ivell. 

Ten seers of ojiium to tbe aero maj’’, therefore, be accepted as the average outturn 
of ernde opium for the Provinces. It maybe mentioned that the outturn of 
factured opunn from the Ghazipur factory in 1878-79 falls at the rate of a little over 
7 seers pci aero under opium cultivation in that year, calculated as below — 

Aren returned for 30 N-W. Prorinces tompornnly settled Districts in 

tliG fash year 12SC (1878-70), ... ... ... ... 1,40,908 

Oiidli uro.-i (fiom Admiiiistr.ilion Report), ... ... . *80,371 

_Estimato for tho 5 N.-W. Provinces peimnncntly eettlcd Districts, ... 30,000 

Outturn from Ghazipur factory 45,095 mnunds = 18,39,800 seers 

18,'!9,800 _ 

„ ,,, = ! scers per acre. 

—jOU^oO J 

In addition to tho opium about 5 or G mauuds seed will he obtained to tho acre, and 
about 20 scers petal cakes, which are purchased by Goyernment at from 4 to 8 seers 
pcriupee. 

Tlie average area under opium during the last three years in the 30 temporarily 
settled Districts of tho N.-W. Pi evinces is shown by Divisions below . — 



Mcernt i 
Dnisiou, I 

nnliiUhand 

Division 

Agra 

Dmsion. 

Dniyion,' i 
CAchidinp : 
Jflunpur ' 
l)i3lnct j 

1 

iJcn'srcs 

iDcInJin;? 

Azimc^ftrh, 

Gomiiljpur 

J)iMncts 

rn)y. 

.llinuti 

Duiiion 

Kncninn , 

JDnjtsJon, I 
iiicliuhn" 
Tnrni 
Dijfnci 
onl\. 

Total. 


ncrc5 

ncrc3 

ncrcs 

ncrcs 1 

nerts 

Dcrcs 

j acres 

ncrcs. 

Iiugntcd, 

190 

18,547 

50,700 

20,210 

4S,S33| 

I,19S 


1,89,715 

Umrngatccl, 

100 

T,01 1 

451 

1,073, 

C,589 

... 

! 

9,550 

Total, 

293 

O 

51,18! 

21,592 

55/122 

1 

1,193 

1 ... 

1,49,215 


Adding 1,00,000 acres on account of Oudh and tlic poimanoutly settled N -lY. Pro- 
vinces Distiicts, the total avciago aiea is brought up to nearly 24 lakhs of acres. 


la.iaiion of Vlait XY. 


1. Upper part of plant Kniing a hud and n 
jounj capsule, (leduciHl ) 

- riowci hud, (nat Eize.) 


3 ' Single sppal. 

4 AFloncr. fint, eizo. 

C Yerlic.al section of ditto, ) 
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NIOOTIANA TABAOUM, Linn: 

IVidc Plate XAD ] 


Ek'c.li&ii, tobacco; VmNAcuLAR, desi, tambaku, surthi diicd for chewing). 

iSTaluml oiclei SoJanacca', tiilic C'c?tc/;!ca’ Alaigc i.ithoi coarso BciJ annual. Stem cicct, 
'1-G It liigh, not. blanching, roniid, polid. Lcavoa numciou‘i, altoniato, the lowci ones laige, occa- 
sional]}’ attaining the length of 2 ft, stalked, oblong or o^ .ito-lanceol.ito, acuiniuatc, iippei one-, 
sinallci, amplexicanl, obovate oi fiddlo-bhaped, acute, ontno, w.ayy, blight giocn hut palci on the 
niidui side ; mid-iib and veins juomineiit beneath .ind whitish. Flowcis in tciminal lonnded oi 
01 al panicles, shoitly stalked ; hiacts linear. Calyx in. long, tnhnl.u, cainpanulatc ; teeth 5, 
nncqual, lanceolate acnininato, about half the length of the tube. Coiolla about 2 in in length, 
cuivcd, constiictcd ucai the nialdlo, pale gi eenisli-yellow', gl.indiilai liaiiy ontsido, smooth within , 
hinh, S-lohed, salvei -shaped, lobes induplic.ato in hud, aciinimatc, lOsy-ied Stamens 5, ncaily 
equal, foiu of them i caching to the top of the coiolla-liiho and attached to it foi ;Jul their length, 
the fifth shortci ; aiithcis deeply 2-lobcd, cells distinct Ovary 2-celled, smooth, conical; .stylo 
slender equalling the stamens ; stigma 2-lohod. Capsule ovate, a little longci th.xn the c.ilyx , pla- 
centas axilo, thick and siiongy Seeds numcious, "voiy small, of iriogulai shape, pale hiown ; testa 
loliculato. 


NIOOTIANA EUSTICA, Linn,^ 

[/'ide Plato XVII.] 


Vduxaculap, calcuttia, tambakii, surthi (wlieudned foi cliewing). 

A vciy dift’orcnt looking plant fiom the picccding. The following bncf dosciiption shoW'- its 
chief distiiicti\o chaiactcis. 

Whole plant Mscid-jinhesceut. Stems 2-1 ft., hi.anchmg fioin near the hasO. Leaves stalked, 
thick, very pi ominoiilly veined , lowei ones hiige, on petioles 2-B in. long, hioailly ovato or siih- 
oihiculai, obtuse, .suh-coidate, eiitiie, soniowdiat piiokoiod, glossy ; nppoi sniallci and nai lower, 
lonndcd at the base and shoitly .sfallted Calyx liroadly canipanulato ; segments tiiaiigul.ii ovate, 
tho tube. Coiolla about lu., hioad,' cjluidiical, cousliictccl neai the h.ise, greenish-yellow, 
vjscid-haiiy ; segments bio, id, obtuse oi bluntly miicionato. Stamens included, attached to tlio 
constiictcd pait of ibc coiolla-iube. Stylo a little longer than tho st.imeufc Capsule globose. 
Seeds oblong, a little laigci than those of Ak Tahneum. 

The tobacco jolaut is believed to have not been introduced into India until the 
17tb ceutuiy, altbougb its cultivation to a greater oi less extent is now found in almost 
eveiy part of the country. In all piobability' it leaclied India from Syiia, Persia, or 


* References; — Bcntkj ami Trimcn JIciL PI. 191 , Powell Pnej Prod, CGI , Diary UscEuI PI. 311 , Voigt Ilortiis 
Suburb Calc 51 C. 

t (iY. 7 -L) DC. Trod mu. oG3 , Gcogr Cot'^niquc 810 



70 


NICOTIANA TABACrir AND K. RTJSTICA. 


Distribution. 


Sda^onii. 


Arabia, for tbe species most commonly grown Taiacum) is identical with that from 
which the tobacco known as “Latakia” is derived, whilst another species of it, sepa- 
rately figured (A. oustica), is almost exactly similar to that which yields the tobacco of 
such widely distant localities as Turkey and tbe Philippine Islands (ilamlla). The 
flowers of Calcviiia tobacco are much shorter in the tube than those of the dcsi varieties, 
and of a pale yellow instead of a pinkish colour, and its leaves are rounded instead of 
pointed, stalked Instead of sessile, and are further distinguished by a somewhat crumpled 
appearance. ISTumerous varieties aie now cultivated in these Provinces, some of which 
aie so well maiked as to affoid foundation for the belief that they owe their origin 
more to importation of seed from the outside than to mere development in the hands of 
Indian cnltivatois. 

The dryness of the soil and climate of these Provinces renders them unsuitable 
for the production of good tobacco, and the area under tobacco would he much smaller 
than it is weie it not for the common occurrence of wells, the ivater of which is impreg- 
nated witli nitrates (known as Ididn), and winch is therefore especially suited for the 
production of the coaise pungent weed appreciated by the natives of the country. 
Possibly too on account of its compaiatively late introduction none of the higher castes 
of cultivators will giow it, and its cultivation is almost entirely lestricted to the market 
gaidoner caste, known as the kachi, mnrao, or sani. Tobacco cultivation may, therofoie, 
he held to follow the distiibution of kachis and of khari wells, and it is in consequence 
restiicted within what would otherwise he considered very capiicions limits. The total 
aiea under tobacco in the N -W. Provinces and Oudh may he put at 90,500 acies, 
neaily two-thiids of which aie concentrated in the Province of Oudh. In tlie 30 tem- 
poraiily settled H.-IV. Provinces Distiicts the area under tobacco amounts to only OT 
pel cent on the total cropped area, and to 0 2 per cent, on that portion of it under rahi 
crops. In ceitain parts of the Provinces it reaches, however, a much higher figme as is 
shown below - 
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The months for sowing and cutting tobacco vary considerably in diflerent parts 
of the Provinces, hut the seasons may be conveniently grouped into two. In one case 
the seed is sown in July and August, the seedlings planted out in October, and cut in 
Pebruary, while in the other case the seed is sown in November, seedlings planted out 
in Pebruary, and cut in April-May. Tobacco grown in the former season is known as 
sdivaiu, and that giown in the latter season as asuiM. Occasionally after cutting a 
sawani crop in Pebiuary the roots are allowed to yield a ratoon crop in the following 
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May, which is, however, always of very inferior quality. No particular rotation is used. 
The land is always heavily manured, so that the tobacco is occasionally grown after a 
crop of maize, and the field does not receive a fallow even in the Idiarif preceding. 
And in casc.s wdicrc strong manure is available, such as in the environs of large cities, 
tobacco commonly forms one of three crops which are regularly taken off the land each 
year, potatoes in the months November to February following after maize, and being 
succeeded by a crop of asiirhi tobacco. 

The manure which is given to the land is so hear'y as to make the natural char- 
acter of the soil a secondary consideration. A loam is undoubtedly the most suitable 
soil, but if there is the inducement of a kluiii well, shift will be made with any kind of 
land, and since kluiii wells chiefly occur near old village sites, tobacco fields are often 
met with, the natural soil of winch would, if uucorrccted by manure, be little else than a 
collection of brick bats. Fields growing tobacco receive at least 200 maunds of the 
richest manure available to the acre, but since the land generally bears two crops within 
the 3 'ear, the tobacco docs not appropriate the whole benefit to itself. In some districts 
(Fatehpur, Allahabad and Jaunpur)it is the practice to manure tobacco land by herding 
cattle on it at night, and in the Bijnor District almost the whole of the tobacco is grown 
on clearings along the forest border which are used to herd cattle in during the rains. 
The cultivators usually live in villages at some distance, but in the cold and hot weather 
months migrate to the jungles and establish their tobacco fields, returning as soon as 
they have cut their crop. A peculiarity of the tobacco plant is its desire for organic 
salts, and it is to the presence of potash salts, becoming white potassic carbonate in the 
ash, that the mellowness of flavour in good tobacco is principally due. Hence Avood ashes, 
containing potassic carbonate form one of the best manures for tobacco. But in India 
these salts arc almost always supplied in the form of nitrates, which, while encouraging 
a strong growth, lend a pungency to the flavour wliicli is veiy distasteful to Europeans, 
but highly appreciated by the Natives of the country. It is foi this reason that khiiri 
well water is so eagerly used for tobacco, containing as it docs nitrate of soda in solution, 
and, when it cannot be obtained, nona viith, oi caith impregnated with nitiatc or po- 
tash (saltpctio), is couimonl}' used as manure, being obtained b}* scraping the cflloresceuce 
from off old walls oi the sites of former manure heaps. The walls of a village are 
always made of mud dug fiom the village tank, and arc therefore strongly impregnated 
with the doiivatives of urine. 

Tlie soil must be very finely pulverized, and often owes its preparation more to the 
mattock than to tho plough. If the plough is used it is duven tluough the land at 
least eight times, tho log clod cru=hor being dragged over the giound between cveiy two 
or three ploughings, so as to reduce the soil to a condition as ncail 3 ’’ resembling powder 
as possible. 

The seed is soAvn in nuiscrics, and planted out wdicn about siv inches high. To- 
bacco seed is oxceedingl}' small, and in order to sow it evenly' it is goneralh' mixed with 
w’ood ashes. A handful of seed eoivii in a bed mcasiulng loO square yards will be suf- 
ficient to raise plants for an acre. The soil must bo thorouglilj" moist, and the seed is 
covcicd by brushing tho earth over it by hand or b}’’ a twig biush. TJio soil round 
tho seedlings must he kept always moist, and this wlien the seed has been sown after 
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the end of the inins necessitates a light watciing eveiy third or fouitli day. The seed- 
lings are thinned out from time to time, and when 0 inches Ingli, are tiansplanted by 
hand into the field, being placed in lines at a distance of G to S inches apait. The thin 
planting practised in America finds no favour in this country. Tiansplanting is invaii- 
ahly earned out in the afternoon or evening, and the seedlings aie often protected hy 
scieens from the heat of the sun for the first few days. 

The field is always prepaied for reception of the seedlings hj- a good watciing, and 
in the diier paits of the dhovinces must he irrigated at intervals of about a foitmglit 
until the crop is ripe. It is essential that water should be given immediately it is ic- 
qiiiied, and this paitl3' explains the reluctance of cultivators to tiust to canal iiaigation 
for their tobacco. 

Weeds aic never allowed to spiing up. So soon as the flower buds appear they arc 
carefully nipped oil', except in the case of a few plants which are reserved for seed. 
All side shoots spiinging from the axils of leaves are also suppressed, and no plant is 
allowed to cany more than ten or twelve leave.s. 

TJie cutting and cuiing has hut little lesemhlance to the parallel opeiations m 
Ameiican tohacco cultine In Distiicts xvost of Allaliahad the practice is to cut the 
plants down whole close to the ground, hut in the Eastern Districts the leaves aie often 
picked .separately as thej" ripen. Tlie plants or leaves are then allowed to lie on the 
ground and wilt for a period which seems to vary greatly in different Distiicts, and 
which IS much longer when the plant is cut in Pehruarj’ than wlien it is cut in Apiil 
or Majx This explains such discrepancies in the District reports as 12 to IG days 
(Cawupoic, Allahabad and the Bundelkhaud Distnets), 5 or C days (Etawah, Agia 
and Muttia), and 2 or d daj's, or even Ic^s tliaii this (Easti, Gorakhpur, Azamgaili, Ea- 
reilly, hloiadahad and Sahilianpur) Another explanation is ofl’eied h}' the fact that 
tobacco intended for cliewing is left out on the ground ncarlj^ twice as long as that in- 
tended for smoking, in the latter case the leaves aie carried in when of a black colour, 
and m the foriiici case not until thc}' have been burnt leddisli brown (Etali). The 
leaves arc carried in when damp xvith dew in the early morning, as so to run as little risk 
as possible of breakage The process which follows resembles but little the ekiboiatc 
curing practised in America, in which the loaves are hung in a closed house or shed. 
It the plants were cut down whole thej^ aie uoxv stripped, and the leaves are then heaped 
in a mass for feiracntation, being arranged with then apices pointing towards tlie cen- 
tre of the heap and their stalks outwards Occasionally tlie heaping is earned out in a 
hole or trench in the giound. They arc allowed to icmain in this condition for a peiiod 
vai3'ing from thieo da3’s to a month, fei mentation being occasional]3^ assisted 113^ a 
sprinkling of water, winch should he hiackish if possible. The tempoiaturo is caiefull3’ 
watched, and immediately it uses too high the heap is opened out, the leaves turned 
over and made up again "When sntficientl3' fcimcntcd the leaves aie pliable and can 
easily he made into “hands" oi coils, mIucIi when finall3^ dned aio reacl3" for sale. If 
no immediate maiket for them can. he obtained the3'- are “bulked,” ; c., heaped in a 
corner of the cultivator’s house, 01 occasioiiall3" hung from the loof, until they find a 
pm chaser. 

Tobacco does not appeal to be infested in this couati3^ with the multitude of cater- 


Disltsco awl jiijuuc^ 



KICOTIANA TABACUM AND N. nUSTICA. 


73 


Cosl of cnllirnlioTi. 


Arc*: CO ontinrn. 


Arr"' 


pillars rvlucli aro so much dreaded by ilic American planter. Indeed it is reported 
from some Distu'cts that it is never attached by insects at all. Sinvani tobacco, i.e,, that 
cut in Pcbruaiy, occasionall 3 ’ suficis from frost in Districts west of Benares, vliere light 
frosts aio of no unfiequent occurrence, while that not cut till April has much to fear 
from hail, which especiall}'!!! Districts under the Hills, often entirely dcstro 3 ’S the crop. 
Tlic leaves occasionall 3 ' sufl'er from tlie altaclcs of a kind of grc 3 ’’ mildew, known as 
in the Ar.amgarh Distiict. 

The cost of growing an acre of siiwani tobacco is shown approximately below; — 
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0 

0 

Trnns|dnnting, 
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0 

breeding (four times), 
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Tolnl, 

02 

7 

0 

Tioiit ('rds of nnnnnl), ... ... 

... 

10 

0 

0 

Mniiure (erdb of co't of 200 mnnnd'-), ... 

... 

1 

0 
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Grand Tot.il, 

dC 

7 
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TrrJgnfion has been presumed to bo from a canal, .although such is vcr 3 ' seldom the 
C.asc, since it is othcruisc almost impossible to c.alculalc its real cost. 

TJic District rcpoits aro cxtrcmcl 3 ' discrepant in tlic matter of average outturn, 
varying between a minimum of .3 and a maximum of 20 niaunds per acre. rrobabl 3 ^ 
10 mnunds good tobacco, with 4 or ft mannds broken leaf, is a safe estimate. If, ns is 
gcncr.allytlic case willi siwam tobacco, a ratoon crop is taken from the same plants, an- 
other maunds must he added to this. 

Tlio avcr.igo .nie.a under tobacco during the last tlirco 3 ’C.ars in the 30 tompor.aTi] 3 '’ 
settled in.-W. Provinces Dlstiicls jc shown below — 
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13,030 
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3,8 J n 

6i:. 

1 

201 

2C 

20,525 


Tlic area under tobacco in Oudli is much harger than this, and cannot ho estimated 
at less flian 58,000 acres, near] 3 ' two-tliirds of whicli are engtossed 113 ' tlie Districts of 
the vSitapur Divi.slon. Adding 3,000 acres for the 0 N.-'W. Proainccs pcrmancntl 3 ' 

I, 
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settled Districts, tho total area is raised to about 90,500 acres, or to only '26 per cent, 
on the total cultivated area. 

The imports and exports of tobacco by rail during the last three years are given 
below : — 




1878-70. 

1S73 80. 

ISSO SI. 



luds. 

rods. 

mds. 

Imports, 

... 

.. Ml,22i 

71,104 

84,010 

Exports, 

... 

87,8GG 

00,078 

32,432 


Net import, 

... itS,35S 

12,11G 

tjl jO 0 S 


The imports are almost wholly from the Lower Provinces of Bengal, and the exports 
to tho Central Provinces, Pajputana and the Punjab. 


Xxjylaiiatwn cf JPlaic SVI. 

1. Flowenns brand) (nat. sue). ] 3. Vertical section of florrer (enlarged) 

2. leaf sue). | 


JExx>lanatwn of JPlaic XVII. 


1. riowonng brancli (nat. size). 

2 lower leaf (, size). 

3. Vertical tcctioii of Cower (enlarged). 


i. Young fruit, T , 

3. TransTcno section of ditto, / ‘ 
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Ekgosh: cotton. Virnacdiah liari or ban (Districts ivest of Et.-ih), kapas (Distiicts cast of 
Etah)^ narma, manna, radya (varieties peculiar to tlio eastern Districts). 

Uesciiption. An erect shrubby plant belonging to tbe tiibo Sihisccw of tb6 natural order Mahacca ; annual 

01 peieniiial,t more or less hairy. Stems 4-6 ft. high, woody. Leaves stalked ; stipules falcate, lan- 
ceolate ; blade about as long as tbe petiole, cordate at tbe base, palmetely lubed, lobes 5-7, ovate or 
lanceolate aciimniate. Peduncles .axillary, jomted, rather shorter than the leaves, 1-floweied. Crac- 
tcoles 3, large, coidato, dentate or nearly entire. Flowers large, yellow with a purple centre. C'al 3 -x 
tiuncato 01 olwcurely toothed, shorter than the br.acteoles, usually besot with black glandular dots. 
Petals obovato, cunc.ate, spioading. Stamens numerous, monadelphons ; anthers 1-oelIed. Stylo cla- 
vato ; stigmas 3-5. Capsule ovate, pointed, 3-5-collcd. Seeds about 5 hi each coll, ovate, coi ered 
uitb closelj' adpressed grejnsb or greenish down under the long wliite woolly' hairs. 

_ Varieties and allied spe. In addition to tbe cotton wliicb is one of tbe staple crops of tbe western and south- 

’1CS« 

ern Districts of tbe Piovinces, tbore is a species known as Gossi/pium aiborcum witb 
mucb flesbier and more sinning leaves (in tbi.s respect resembling somewhat closely 
American cotton), which is sparsely cultivated in parts of Ondb and tbe moie eastern 
N.-W. Provinces Districts. It is ordinarily known as narma or manua, tbe terms which 
native cultivators invariably apply to American cottons, and a superior variety of it 
grown in the Allahabad Distnet is called radpa. Both these difi’er greatly from the 
ordinary" cotton (Icajms) in the season of theii giowth, not hearing cotton till the hot 
weather montli,3 instead of at the end of the r.ains. 

Cotton is one of the leading agiicultuial staples of the Piovinces, being grown on 
nearly 14,50,000 acres, or 6'8 per cent, of the total cropped area, and IDO per cent, of the 
area under khaiif crops. Its production is, however, markedly localized, only attaining 
importance in the western and south-western Districts. This is showm by the subjoined 
figures . — 


Cotton groun alone 
or mill other crops 

Mcernt 

Division. 

Dolulkband 

Division. 
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Dmsion, 

Allilinbhd 
Dn isjon, 
excluding 
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j <^ 100 , includ- 
ing Basti nnd 

1 Gornkhpnr 
Distncis onl} 

Jbanhi 

DiMsion 

1 Kumaun 

Dl\ ISIOQ, 
including 
Tnrai Dis- 
trict onl) . 

Porcentago on kbn- 


1 






rif cropped area. 

127 

7-3 

1C G 

17 6 

*2 

12 7 

2 J 

Percentage on total 








cropped area, ...j 

C2 

38 j 

91 1 

90 

I 

72 

1 7 


* References:— nook Fl Ind i arc, Ro\I) F1 Ind m ISl, Wight Ic t 9 & ll , Roj-le 111 t 23 f 1 , Pirlntore 
Sp. di Oifont, p. SI, t 2 According to Professor Todnro of Palermo, in Ins " Itchzwne suHci cjiltut n dci Cotom,” published 
in 1877-7S, the f? Iicriaccum oi Linnicns iB a distinct species from that nborc described The latter ivitli tlieir varieties he 
places undci tno separate species alioEOBynonjitij- is briefly ns follorss —(1), G. nt■gleclllm,^oA = O /itrliaccvri, '.ar ‘ Cliinn 
Cotton,’ IloNb Fl Ind in 185, Koyle III p 03, t 23 f 1, fc G hohaemm^ Wight Ic t II (Roxburgh's figure) (2), G 
Wipitianvm, Tod = G. lierlacnm of Ilook. Fl lad i 3IC, (in part) , Wight Ic t 9 , & G. allum, W. A A Prod i, 54 (in 
part). 

f Koxbnrgh says "biomiial or trienninl,” bat in this part of India it is nsnslly treated ne an annnnl, 

L 2 
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Seasons 


Mixtures, 


Soils and inanunnc: 


Tjllage and so\sing. 


TliG Distliets in wLicli its cultivation leaclies its maximum aio Aligarh, Agra and 
Banda, where it amounts to over 10 per cent, on the cultivated area. The produce 
ailains its finest quality on the black soil of Bundclldiand, the pioduce of which sells 
in the Cawnpoie inailret at from Be 1 to Bs. 2 a maund Inglier than local produce. 

Cotton is a kharif crop, being the one first sown after the commencement of the 
rains, and yielding its produce fiom October to January. This is with the ordinary 
vanet}’, ymiwff and imh/a cotton not hearing a crop till the April and May following 
then sowing, and tlius ocenpj ing the ground for at least eleven months Cotton fills 
no place in any special rotation of crops, although it is reported gcncr.ally to succeed 
sugar-cane in hlcciut, .and to intervene between two cereal ciops in Baieillj', the deduc- 
tion being mcioly tliat it is giown on good land wdiieh liad at all events been manured 
in the preceding yc.ar. It is off tlic ground too late to admit of its being followed by a 
rahi crop in Ihc same j'C.m, hut an ingenious melhod of gaming a second crop off cotton 
fields IS to sow the oilseed dmtn {Eitica sa/tva') broad-cast amidst the crop just before it is 
finally weeded. The seeds are buried in the opciation of weeding, and tlie diinn plants do 
not become tall cnongli lo inlcifcre with the cotton until tlic latter has finished bearing. 

Cotton is compaiativcly i.arcly grown alone, being, ns a rule, associated with four or 
five subordinate crops, amongst winch ar/iai is the chief. The arhar is gcner.illy sowm 
in parallel lines, not bioad-castcd, and it is said tliat the cotton plants find in its shelter 
some protection from cold winds and host. The oilseed id, or gingdbj, occupies first 
lilaco amongst the roinaming suhordlnato crops, winch comprise the pulses <i)d or mnng 
sown hroad-c.ist, and an edging of castor .and of tlic fibre plant known ns paisan 
(^UiMsdis cannaiwus). 

Cotton laud may be either the very best or the very worst in a village. As a rule 
cotton IS growm on good land, a loam being prefcricd, and is cither manured itself or 
reaps some benefit from a manuring applied to the crop which preceded it. District 
rctuins show that about 23 per cent of the cotton crop is grown on land manured spe- 
cially for it, 39 per cent, on land manured in the previous year or two years, and 33 per 
cent, on land altogether unmannred. It will he seen that a very large pioportion is 
grown with manure, but on the olliei liaiid it is a common crop on pool soils, such as 
the raviiiy calcareous tracts in the ncighbonrhood of gioat livers, which it is said to 
actually improve b}- the luannic of the leaves which fall from it. "When sowm on high 
chws soils it is generally giown .done, wdiilo on poor ground it is almost invmiahly mixed 
with a large proportion of pulses and oilseeds, llardly any of the Biindelkhand cotton, 
wdiich IS by far the best in the Province'^, recoil cs manure, nor docs the black soil on 
which it is gcneiall}’’ grown appear to require it. 

The land is ploughed from four to si.x times on the first fall of rain, and tlie seed is 
sown hioad-cast at the rate of 4 to C seers per acre and ploughed in. The seed is 
gencially rubbed with cowdung bcfoio sowing, which prevents it clinging together in 
masses as it would othcrwiso do, and is also said to stimulate its groivth. Iingation is 
only .applied to ono field in seven, and this much only in Canal Districts, whore a 
watering will not cost more than fiom one to two rupees. 

Narma cotton requires but little water, although it has the whole of the cold and 
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In)imo? and diseases. 


Cost of cuUiv.attoi]. 


part of the liot aveather to stand before it produces its fibre. But tlie jv/iZya variety is 
said to rcquiie copious iirigation. It is essential to tlie proper groavtli of the plants 
that the}’ bo kept fiee from weeds, and the ground is, as a rule, carefully aveeded by hand 
at least twice in the season, and often four times. 

TIic cotton bolls commence to open in October, and picking is in progress from 
then till the end of Januar}', unless cut short sooner by frost, — the great enemy of the 
cotton plant Good fields aic picked cvciy thud or fourth day, but only between sunrise 
and mid-day, aahilc the cotton icmains damp aaith the night’s deav and comes away 
casil}'. If force is necessary to sepaiatc it from tlie boll, bits of pod-shell come aavay 
with it, avhicli aro technically knoavn as "leaf,” and greatly damage the commercial 
value of the produce. Cotton picking is generally done by women, who are remunerated 
by receiving -^th to -i\-th of the pickings. For “ginning” or separating the cotton 
fibres from the seed, a simple but ingenious machine is used (called a cliarJJn), consisting 
of two small rollers about a foot long (one of iron the other of wood), each with one 
end turned into an endless screw, and so gc.iied one into the other, that when one — the 
wooden one — is tinned b}'- a handle the other ,ilso turns in the opposite direction. When 
cotton is applied to the rollers the fibres are drawn thiough, and arc in this way parted 
from the seeds. With this instrument a woman can turn out from d to 5 lbs. of clean 
cotton fibre a day. Tlie piopoition of fibre and seed varies considerably, being in great 
measure dependent on the quality of cultivation. Occasionally it rises so high as Itlis 
and falls as low as -^itli, but ■’ rd is the general aveiago. It is interesting to note that an 
instiumcnt prnctic;illy identical with the ckaTlJn is used for cotton cleaning by the 
ncgioes of the Soutlicin States of Amciica. 

Stagnant ^-atcr, especially at the commencement of its grouth, is most harmful to 
the cotton plant, and fields selected for cotton me, as a lulo, those in which water does 
not lodge. Bain when the pods have commenced to open is also most damaging, since 
the fibre becomes discoloured .and lotten. Faily frosts may altogether tcimiuate the 
picking season a month or siv weeks before it would otherwise have ended, and hence the 
eagerness shown to get the cotton seed into the ground as <;oon ns possible. Caterpillars 
aic often vciy dcstiuctlvc, sometimes .stiipping a field entirely of its leaves, and an 
immense deal of loss results from the lavagcs of a small white giiib (called siindi) which 
lives w ithin the pod. 

The cost of cultivation is estimated below: — 
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Avcra^o outturn. 


GOSSirm.’tl IIERCACEUM. 

Thcie is no crop the outturn of which has been so systematically underrated ns tliat 
of cotton, and if wo arc to believe the District reports of the last three years, the Pronneial 
average is only 59'8 lbs. per acre, in which ease it may bo demonstrated that it ould not 
pay to grow it at all. After consideration of tho estimates arrived at by Settlement 
ollicers, which c.vhibit, it must be said, tho most astounding discrepancies, and utilizing 
tho exyicricnce of two years on the C.awnporc Farm, an all round estimate of 170 lbs. of 
clean cotton per aero of irrigated, and 130 lbs. per aero of unirrigated, land is the lowest 
•uhich can bo safely .struclc, except forOtidh and the Benares Division, uhcro 100 lbs. may 
be taken as sufficient. For cotton mixed with nr/mr these outturns should be reduced by 
.about 25 per cent. 

The average area under cotton during tho three yeans 1S78 to 1580 in tho 30 tem- 
porarily settled bf.-W. Proiinccs Districts is shov, n below; — 
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The annual District returns show the area under cotton in Oudli and the 5 perma- 
nently settled N.-IY. Proxinccs Districts to be about 30,000 acres, which brings the total 
avcr.agc up to close upon 14,30,000 acres. 

Below arc given the ret exports by rail for the last three years — 


ISTS-T?. IBTSSn ipsiisi. 

ir r'i* 

ToCMcnltn, 4,0.0,011 0,00,or.0 10":, 530 

DsciThcrc, 87,-:iG 1,81, UiO 1,7:.,.SS1 

Total, ... r..:c,:87 10,82,070 11,07,0:0 


This account would be incomplete without some notice of the efforts which have 
been made by Government (especially during tho period succeeding the American war of 
18G4) to improve the cotton produce of the country and .stimulate traffic in it. Ffumcr- 
ous “ Model Fanus” were started, and elTorts made to acchmatwe foreign v.arieties and to 
hybridize the indigenous ones, but with little or no success, except in tho Dharwar tract 






GQSSrriDJf nERBA-CEUM. 


79 


of the Bombay Presidency, where an Improved variety extensively grown owes its origin to 
these endeavours. It has been proved that good American, cotton can he grown in this 
country hut at a cost in manure and tillage which practically places it beyond the means 
of all but the wealthiest cultivators. The intrinsic merits of the indigenous cotton when 
properly grown and carefully harvested appear to have been too often lost sight of, and 
much labour has been spent in trjung to introduce foreign varieties which might perhaps 
have been more profitably directed towards attempts to improve the variety of the country. 
The fibre of Ihe iiama variety has a poor reputation, hut a broker’s report kindly obtain- 
ed by hlr. T. hVyer, in charge of the Dubari Court of "Wards Estate in the Azamgarh 
District, shows that with careful cultivation it may attain great excellence, while in a 
report drawn up sy Dr. Eorhes Watson in 1878, the conclusion is arrived at that " one- 
half of the whole of American cotton imported into England could be matched as 
regards length of-stapii by cotton grown in India.” 
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Transverse Bcction of capsule. 
Caiisulo opened rliowing tlio cofctoni 
A seed Vijtli its coating of cotton. 

A seed vritli the cotton removed, 
Transver-'e section of ditto. 



Description. 


Distribution, 


Ciiltn ‘ition 


CANNABIS SATIVA, Unn: 

[T’lJc Plali’s XIX ami XX], 


Bsau^n, hemp; Tekuaoulah, bhang. 


K.itui.il oi<lcr Uiliraww, tube Cmmdbuua A eo.ai'C tall .amni.al ivbli palmatolv divuled ]ea^es 
and small green dirccious floners Stems 3-10 ft bigli, often woody at tbo ba e, closely and 
finely toiiicutose , brandies slender. Leaios .altorn.'ito or oivosdo, on slender grooved petioles 
With Imcai .icutc stipules .at the b.ase, ]o.i(lcts 5-7, of the Ufijair Icaies fewer, lincai, lanceolate taper- 
ing at each end. deeply serrate, daik grccii above, pale and mealy beneath ; tnidnb and rems 
piomincnt Flotaers nnisexual, small, greenish M.de dowers many, tennmiil and in axillary 
dioopmg panicles, perianth scginouts 5, almost free, -pleading or leeiincd, ho.it-jliaped, downy, 
acute, niaigins liyahno ; st.amens 5, opiiosito the pcniidh segments, filaments very slender. Female 
flowers few Cl, axillary, scsmIc, erect, hractcatc , pel'intli a single entire leaf, opening at the side, 
and enclosing the ovaiy, 5-temcd, glandular ; o'oul, fU'ootli, containing a single pendulous 
ovule; style shoit; stigmas 2, long, oxscrtfd , i^mt small, enclosed m the persistent perianth, 
smooth, hrowmsh-grc)- ; .seed complctoly tilling the pericarp , cmhiyo enned. 


Although the hemp pl.uit is not uncommon in gardens in all parts of the Pro- 
vinces, its E 3 -stcmalic cultivation is lestiictc to the Himalayas .and the belt of country 
Ij’ing immediately beneath them. It is gr't’n in most parts not for its familiar virtues 
as a fibre producer, hut on account of thr'i'toxic.iting nature of a icsinous juice vvliich 
exudes fiom, or losidcs in, its stalks, lercs and dowcr.s, and which constitutes under 
many forms and piepaiations one of tlidbosfc popular and most cliaraoieristic narcotics 


of the East. 

The virtues of the hemp plant ppc<ar to ^ary veij’ greatlj^ with the locality of 
its grow'th Although it is a comnn jungle pl.uit along the Himalayan Tarai, no 
nsc whatever is made of its fibie, at cultivation as a fibie plant is lestricted to the 
inner v.allies of the Himalaya Th*^ a stiiking dilfercncc in the nature of its 

naicolic product under difleicnt iCii»ist.ancos On the dry plateau of Cential Asia 
a gummy exudation .ippc.ais on t flowcis and leaves, which when rubbed or scraped 
off forms the drug known as exudation is also gathered fiom the liemp 

plant giown in the Ilimahaya locality where its fibio is found to lepa}' extiaction. 
In the plains of India the ph- pioduce chat as, and in order to obtain its 

intoxicating seciction, it is gather the paits of the plant wdiich contain it, 

when these aic the immatur''’^''^® tlowers and fioial envelopes the piodnct is known 
as ffanja, when they .arc ihan/j, snb:i, or suldhi, a decoction of which 

takes the place of alcohol portion of the Hindu population On the other 

hand it is said that shj, pianf '^hen grown in the Hnnal.iya, and 

although its leaves .aie hhanq, they arc icpoited to he of most inferior quality. 

Theidantis groi^'* ^i’malaya on elevations between 3,000 and 7.000 feet, 

forming .as a rule corner of villages, which the daily offices of the 

inhabitants piovide^^' ^ pi^ntiful supply of manure It is notoiious that hemp 
requires gieat ncl ^ there is a piovcrb in Italy (where the finest licmp 
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fibre in the world ie produced) to the elTect that it will ^loio anywhere, but without 
manure will be fit for no use thougli planted in heaven itself. The seed is sown 
in May, at the rate of 30 seers to the acre, and tlie plants are thinned out if they 
come up too closely and aie kept carefully weeded. 13y September they will have 
attained a height of 12 or 14 feet. In the hemp the male and female organs 
are contained in separate flowers and borne on separate plants. The male plants 
(called yield the best fibre, and they arc cut a month or six weeks before 
the female plants (y«/ which, are allowed to stand until their seed ripens. Tlie 
next process is the collection of the charas, wliich, is done by rubbing the seed pods and 
loaves between the hands. The stalks arc then laid in water to piomote a fermentation, 
which will allow the bark to strip easily ; on being taken out they aie beaten with mal- 
lets to loosen the haik, which is then detached by hand in stiijis, and after a second 
beating breaks up into a fibre which is made up into hanks for sale In some places 
the fibre is boiled in potash and bleached before spinning. The piincipal things manu 
factored from it are hemp cloth {hhaiitjra or hhnnrjela), and the ropes which are used for 
the swing-hiidgcs over hill streams. The cloth makes an admirable mateiial for sacks, 
and is largcl}’’ used in the grain trade on the Nepal fiontier , and, latterl}", in the expoit 
of potatoes from Kumaun. It also fuinishcs a large poiLioii of the hill population with 
a characteristic article of clothing — a hemp blanket, woin like a plaid across the should- 
ers and fastened in front with a wooden skewer. Other uses to which the fibie is ap- 
plied by the lull men have been described as “hanging their supeinumeiary female 
“children, ropes-ending their wives, penning up cattle and making a soit of netted, or 
“knitted, orkno'^ted shoes, to which a sole of untanned leather is sometimes, but by no 
“means goncinlly, afll.xcd ” 

The seed — of such repute in Europe ns a food for cage blids — is not uncommonly 
roasted and oaten by the hill men. Occasionally oil is expressed from it, and the oil cake 
given to their cattle. 

The outturn of an acre of hemp in Garlimil is given by Captain H. Huddlestono, 
who enquired into the mnttci in 1 840, as “ thice seers chains, woiLh lls 6, four maunds 
“ of hemp fibre, worth Ils. 8, and from 30 to 35 seers of seed, yielding some five 
“ seers of oil, worth a rupee.” 

It may be mentioned that hemp growing is restricted to the low’cst classes of cul- 
tivators, being considered boncatli the dignity of the higher castes. “ So* much is this 
the case, that the phrase ‘may hemp he sown in thy house’ is one of the commonest 
abusive imprecations.” 
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Enqlisii, false hemp, san hemp, taghemp; Yebxacuiah, can, sani, sanai, phulsan, arjha san. 

l^atural older jLfyinmnosw, ?iili-order PajiilwiiaCi'a:, tribe Gcni^iccr A tall stiff shrub iiith 
slender ^^rg.lte stems, 4-8 ft high Branches terete, striate, silky. Leaves shortly stalliod, dis- 
tant, Imcai lanceolate, 14-3 in., entire, obtuse, clothed vith shining reddish bronn silky hairs, 
stipules (nhen present) small, subulate Floneis numerous, in long loose terminal racoinos , bracts 
small, linear or oi’ato .icuininalc. Calyx dooply toothed, densely clothed >Mtli rnst-colonred 
pubesconco ; tooth lineai l.inccolato. Corolla bright yollov ; keel closed, slightly tnistcd Stainons 
diadolphous, unequal; anthci s of the shorter stamens lyicar, of the longer o\ato. Pod 1-1^- in, 
clothed mth persistent -velvety puhosecuco. Seeds iiumcr6ns, kidncy-=hapcd. 

Tlie sanai is closely connected witli the broom, to ivhicli both in iloiveis and foliage 
it Lear.s considerable resemblance. Fibre is actually extracted from a species of broom ' 
(_Sjjariium jimcann) found mid in the south of Europe. The generic name of the sanai 
{Crotalaria) is derived from the rattling noise made by the loose seeds within the ripe pods 
when the latter arc sbaben. 

It is unfortunate that this and the plant ne.vt noticed (^Hibiscus cannalinus) should 
have borne amongst Europeans the name of hemp, and have thus been subject to ever- 
recurring confusion with the true hemp plant, fGnnnabis saliva. TJie simllarit 3 % and 
indeed lu some cases identity of the vernacular names of this and the Hibiscus hemp 
{paisan) has also contributed to tbo error and uncertainty which occur in the 'writings 
of most uuscientifLC enquirers into the fibre products of Upper India There is indeed 
no affinit}’’ whatever between the three plants. Hemp is a species of nettle with mucli 
divided Iiand-.shaped leaves , sanai-liemp is a leguminous jilanfc rvitli prominent j^ellow 
flowers, hardlj' /n/wrt yhefe recognizable from arhar (clal), c.vcept in having undivided 
instead of divided leaves, rvlnlst patsan belongs to the same order as the cotton, which 
it greatly’ ie«emblcs both in flower and shape of loaf. In the following notes patsan 
uill be tlio name used to denote the latter, whilst the plant which this notice concerns 
will be staled as sanai, the commonest of its vernacular names 

San.ai docs not foira one of the heads in the annual crop returns, so that no data 
are possessed foi tho calculation of the average aiea under it in diG'erent paits of the 
Provinces. Eiom special returns collected in 18S0-SI, it appears that the aiea under 
sanai grown as a sole crop in the 30 temporaril}^ settled N.-W. Provinces Districts is 
between 38,000 and 40,000 acres, being TO per cent on the total cropped area, and ’3 
per cent on the area under kharif crops. The divisions in which its cultivation is most 
popular aie Eohilkhand (10,000 acies), Allahabad (10,000 acres), and Agra (8,000 
acres). In the Meerut Division it occupies less than 3,000 acres, paitlj' it is said 
because the riv.il fibre, piitsan, is giowu in tins division to a laiger extent than in tlie 
jMiddle and Lower Donb. 
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Sanai is one of tho kliarif crops, and is sown at the commencement of the rains 
and cut at tlie end of September or beginning of October. It is commonly off the 
giound in time to be follon ed by a rabi crop in tho same year. Tlie seed docs not 
ripen until November, but experience lias shown that the plants should be cut down 
when in flower to obtain the best possible outturn of iibie According to some autbor- 
itios it impoverishes, and accoiding to others it improves land, the tiuth lying be- 
tween the two assertions A rabi crop following it will certainly bo inforioi to one 
succeeding to a summer fallow, but on the other will be far superior to one grown after 
such indubitably exhausting crops as chari or maize. 

It IS a common bolder to fields of juar or cotton, but is by no means seldom grown 
alone. It is sometimes used to “clean” land, since the closeness of its growth 
effectually stifles all weeds which may attempt to compete with it. 

A light sandy soil gives the tallest plants, possibly because tlie roots can penetrate 
deeper. Authorities diflcr as towlietber aiicb soil is necessarily required, and altbougb 
tbeio can be no doubt that feitility in the soil is necessary to promote great luxuriance 
in its vegetation, 3'et it cannot bo contested that sanai will giow on pooler land than 
almost anj" otbei crop. One possible explanation of this may lie in tlie tbeoiy that 
plants of tins older can assimilate nitrogen diiect from the atmosphere, and are hence 
less dependent on the soil for nouiishmcnt, and another explanation raa}' bo deduced 
fiom the fact that its roots penetrate deeper than those of most other crops, and can 
hence draw supplies fiom a larger body of soil 

In anj' ca'o ploughing in a green crop of hemp is known to add considerably to 
the fertilit}' of tlie suiface soil bj’’ increasing its stock of nitrogen, and it is extraordinary 
that this is not a general practice w'lth native cultivators. 

Two ploughings at most arc given, and the seed is sown broad-cast at the rate of 
one maund to the acre and ploughed in. It gciminates quicker than any other crop, 
the seedlings showing above ground within 24 hours after being sown. Irrigation, 
even when necessary, is larely given, and no weeding is required. 

The tops are cut off and given to cattle wdien the plants are in full flower, and the 
stalks are then cut down close to the ground with a sickle, or (in some places) pulled 
up by the roots. 'When stripped of the leaves they are icady for retting. The stalks 
are made up into bundles and placed upright for a day 01 two in water about a couple 
of feet deep, since the bark on the butts of the stalks is tbiclccrand moic tenacious tlian 
that on the upper poition, and requires therefore longer exposure to fermentation. The 
bundles aie then laid down lengthways in tlie water, and aie kept submcigcd by being 
weighted with earth. The time required for retting varies from three days in hot and 
damp weather to seven da3’s if the temperature be cool and the air diy. The longer 
the stalks are kept in wmter over the proper time the more the fibre gains in wbitcne.ss 
of colour and loses in strength. The next process is that of beating, or more properly 
“washing,” which takes the j’l^cc of both “bicaking” and “scutching” in tho 
European piocess of fibie prepaiatjon The “washing” is efTected a man standing 
in water to his knees, wdio takes a bundle of stems and pcrscveringlj" threshes the 
waiter with them. The bark is split up and detached by the resistance of the waiter, 
and b^' skilful manipulation is w'ashed of! in continuous strips, which are onl^' connected 
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with the stalks at their thick ends, held in the operator’s hand. The stalks are in this 
■way completely peeled of bark, and come out of the process perfectly ivhite. They are 
fit for nothing hut fuel. Tho fibre is then cleaned or "drawn” by the skilful fingers 
of women and children, and is made up into hanks for sale or use. The process may 
be taken as a fair sample of tlie ingenuity wliicli the Indian peasant has derived fioin 
centuries of practical, .although unreasoning, experience. 

" Washing ” is a severe lahour, and cannot be cairled on by one man for more than 
three houis at a time. An expert and energetic washer can turn out from 7 to 8 seers 
of clean fibre in tbiee hours, and about 15 seers in a day, which represents the outturn of 
between 5 and G maunds of plant A woman will clean and " draw ” 8 to 10 seers 
of fibre dail^^ 

The fibre of the sanai is commonly known as aijha san, and that of patsan as 
lattia san. Lattia san is much the winter and siljrier of the two, but is also much the 
weaker, and commands .ibont 18 per cent, lower pride. Arjha san is principally used for 
well ropes, string, and fishing-nets, lattia san being preferred it is said for fabrics such 
as idl or gunny. 

The cost of cultivation is given below — 
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Tlie average outturn is about 8 maunds (or 040 Ihs.) of clean fibre to an acre, worth 
about Es. 20. The value of arjha san has suffered great fluctuation in late years. The 
Settlement officer of Allahabad writes, that in 1877 its price was as high as 6 seers per 
rupee, whilst a few years back it stood at 20 seers. 

The area under sanai as a sole crop in 23 of the 30 temporarily settled N.-W. 
Provinces Districts in the year 1S80-S1 is shown by divisions below — 
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HIBISCUS CANNABINUS, Unn: 

[Vi.Ic Pl.i(e XXU ] 


Bkgli'^h, roselle hemp; Yeuxaculab, patsan, pitwa, san, Zattia san, ambari, (South India ) 

Batmal onler Mohncccr, tribe Hihticeo’ Aimiul oi poierinial Stem? 2-3 ft high, terete, 
glabiou?, bat more or Ic-.? pncklj Lcaics altcmate, on long prioldy petioles, daik gicen above, 
paler bcncatli , lov.cr orate coiilatc, ontiro or Fcnatc; upper deeply 3-5-palmately lobed , lobc'- nar- 
row, lanceolate, teiiate , 'stipule? subulate Flowers avillary, nearly sessJo, biactenlos 7, sopal-like, 
'tubulate, shorter than tbo cn\yA, roiigb riitb bulboiis-biscd brntlo?. C'.d^'X bndly, glandular; 
sepals connate CoioUa large, bright yellow with a crimson centre; petak 5, connate below with 
the staminal tube. Stamens monadelphous, anthers roniform, 1-celIed Ovaiy a-ccllcd Capsule 
gloho'o, pointed, brntly, opening through the back of ^ ch cell (locuhcidnlly) Seeds almost 
glaluous 

Paisaii is one of tlio numerous family to winch the ornamental hibiscus the homhax 
or silk cotton tree, the cotton plant, and the bhvuh belong, and possesses in the shape of 
its stem-leaves a passing resemblance to the true hemp. It yields a fibre which is softer, 
whiter, and silkier than that of the sanai, but on the other hand of much less strength, 
and which, therefore, commands a considerably lower price in the market Its fibre is 
not so much esteemed as that of sanai for well ropes and coarse coidage, but is perhaps 
the best fitted of the two for tlie making of coarse cIo>^ii or sacking. It is also in request 
as a material for the tliin ropes {dol), whicli.arh.-f^sed for drawing water for drinking 
purposes Its young foliage is eaten as a vegetable, and its seeds wlien roasted are an 
article of food like those of its near relative the hiamh. Hibiscus (or Ahelmoschus) csciihntiis. 
It is repoited that in the Meerut District a use is found for its dry stalks as matches, 
they being split and tipped with a preparation of sulphur. 

No details whatever aie available of the area under patsan, hut it is believed to be 
grown on a much smaller scale than sanai. It is very rarely cultivated as a sole crop, 
and most commonly occurs as a border to fields of sugar-cane, cotton, and indigo. The 
best patsan in the Cawnpore market is impoited from the Meeiut division and the 
Northern Districts of Oudb, and it is piobable, therefore, that these are the localities in 
which its production islaigest In ordinary Doab Distucts it is only met with as a spar.se 
bordering to some kbarif fields, and is meiely grown for the domestic u'^o of the 
cultivator. 

Its cultivation will necessaiily be similar to that of the crop with which it is 
associated, and thus it wdl be sown in Feluuaiy if as a border to siigai-cane, kl.iy if a 
holder to jamowa ludigo, and July if a border to cotton. "When npe the plants aie cut 
down close to the giound or ore pulled up by the roots It is irapoitont that none of 
the lower p.ait of the stem he lost since this contains the best fibre The stalks are 
then kept subraeiged in water for a period varying from G to 10 days accoidnig to the 
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weather, when the bark can be easily pulled off by hand in long continuous strips. Tiie 
method of extraction is, therefore, much simpler than that of sanai. If the stalks are 
kept in water too long the fibre loses very greatly in strength, although gainiirg 
in colour. 

Its outturn will of course varj' very greatly with the thickness and width of tlic 
border in wliich it is sown, and the degico to which it is overshadowed by tire crop 
which it surrounds Estimates vary between a maximum of 125 seers and a rnrnrmum 
of 20 seers to the acre. 
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